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(54) CERAMIC GLOW PLUG AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce cost by 
improving assemblage of a self-control type ceramic 
glow plug 1 . 

SOLUTION: A coiled electric heater 64 made of high 
melting metal is connected, at an end portion 6d of a 
ceramics heater 6, to a control coil 13 having a positive 
temperature coefficient of resistance which is larger than 
that of the electric heater 64 through a lead wire 1 1 . The 
other end 13b of the coil 13 is connected to a metal 
fixture 12 for drawing an electrode. The heater 6 is 
joined by brazing to the inside of a small diameter 
portion 8f of a metal outer cylinder 8. The coil 13 and 
parts 12a, 13b for connecting the coil 13 and the fixture 
12, are accommodated in a large diameter portion 8g of 
the cylinder 8. A space 15 of the portion 8g is filled with a heat resistant insulating powder 14, 
and an opening portion 4d is fitted with a sealing member 16, followed by riveting an end 
portion 8e to undergo swaging process. The fixture 12 is then welded to an external joining 
terminal 18, and the thus obtained assembly is incorporated into a housing 2. 



sr.rc 
£ c i> 3 



http://vvwwl9.ipdl.inpit.gojp/PAl/result/detail/main/wAAAQjaOmrDA414206739Pl... 12/22/2009 



JP,2002-206739,A [CLAIMS] Page 1 of 4 

0 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A ceramics heater formed with an inorganic conductor as insulating ceramics and 
a heating element. 

A metal outer cylinder in which the other end side was fixed to an inner hole of housing 
while this ceramics heater was fixed in an end part. 

A control coil with a positive larger temperature coefficient of resistance connected to one 
pole of said heating element than said heating element. 

Electrode extraction metal fittings connected to the other end of this control coil. 
While being the autogenous control type ceramic glow plug provided with the above and 
forming said electrode extraction metal fittings with a rigid body, A terminal area of said 
control coil, and this control coil and electrode extraction metal fittings was accommodated 
in said metal outer cylinder, and these control coils and electrode extraction metal fittings 
were fixed to said metal outer cylinder via an insulator. 

[Claim 2]An autogenous control type ceramic glow plug characterized by said insulator 
being a heat-resistant insulating powder object in which it filled up with in a metal outer 
cylinder, and densification was carried out by swaging processing in an according to claim 
1 autogenous control type ceramic glow plug. 

[Claim 3]An according to claim 1 or 2 autogenous control type ceramic glow plug 
comprising: 

A narrow diameter portion where said ceramics heater was fixed in said metal outer 
cylinder. 

A major diameter fixed to said housing. 

[Claim 4]An autogenous control type ceramic glow plug having arranged said control coil 
inside a tip part of said housing in an according to any one of claims 1 to 3 autogenous 
control type ceramic glow plug. 

[Claim 5]An autogenous control type ceramic glow plug connecting one pole and control 
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coil of said ceramics heater via a lead in an according to any one of claims 1 to 4 
autogenous control type ceramic glow plug. 

[Claim 6]ln an according to any one of claims 1 to 5 autogenous control type ceramic glow 
plug, An autogenous control type ceramic glow plug having formed in that end face an 
insertion hole which carries out an opening, having inserted an end of said control coil into 
this insertion hole, and connecting with said electrode extraction metal fittings. 
[Claim 7]ln an according to claim 6 autogenous control type ceramic glow plug, said 
insertion hole, An autogenous control type ceramic glow plug making connection with said 
control coil by being a breakthrough which penetrates said electrode extraction metal 
fittings to shaft orientations, inserting said control coil in this breakthrough, and carrying out 
plastic deformation of the periphery of said electrode extraction metal fittings. 
[Claim 8]An autogenous control type ceramic glow plug having made the tip part side of 
said control coil contact the tip part side of said electrode extraction metal fittings, and 
connecting in an according to any one of claims 1 to 5 autogenous control type ceramic 
glow plug. 

[Claim 9]An autogenous control type ceramic glow plug having formed a tip part of said 
control coil in a coiled form, having inserted a tip part of said electrode extraction metal 
fittings in this coiled part, and connecting with it in an according to any one of claims 1 to 5 
autogenous control type ceramic glow plug. 

[Claim 10]A ceramics heater formed with an inorganic conductor as insulating ceramics and 
a heating element. 

A metal outer cylinder in which the other end side was fixed to an inner hole of housing 

while this ceramics heater was fixed in an end part. 

A resistor connected to one pole of said heating element. 

Electrode extraction metal fittings connected to the other end of this resistor. 

It was the ceramic glow plug provided with the above, and according to resistance of said 

ceramics heater, by connecting in series combining a resistor which has different 

resistance, resistance of a ceramics heater was amended and the whole heat generation 

characteristic was made almost the same. 

[Claim 11]A ceramics heater formed with an inorganic conductor as insulating ceramics and 
a heating element. 

A metal outer cylinder in which the other end side was fixed to an inner hole of housing 

while this ceramics heater was fixed in an end part. 

A resistor connected to one pole of said heating element. 

Electrode extraction metal fittings connected to the other end of this resistor. 

While being the ceramic glow plug provided with the above and making the electrode 

extraction metal-fittings side of said resistor into a coiled form, By forming a thread part at a 

tip of electrode extraction metal fittings, and thrusting this thread part into said coiled 

circles, Connect said resistor and electrode extraction metal fittings, and a bell-and-spigot 
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position of electrode extraction metal fittings is constituted so that adjustment is possible, 
By measuring resistance of said ceramics heater connected in series and a resistor, and 
adjusting a bell-and-spigot position of said electrode extraction metal fittings according to 
this measured value, resistance of a ceramics heater was amended and the whole heat 
generation characteristic was made almost the same. 

[Claim 12]ln the ceramic glow plug according to claim 10 or 11, while forming said electrode 
extraction metal fittings with a rigid body, A ceramic glow plug having accommodated a 
terminal area of said resistor, and this resistor and electrode extraction metal fittings in said 
metal outer cylinder, and fixing these resistors and electrode extraction metal fittings to said 
metal outer cylinder via a heat-resistant insulating powder object in which densification was 
carried out by swaging processing. 

[Claim 13]While connecting an end of said control coil to an end of electrode extraction 
metal fittings which consist of rigid bodies in a manufacturing method which manufactures 
an according to any one of claims 1 to 9 autogenous control type ceramic glow plug, A 
process of connecting the other end of said control coil to one pole of said ceramics heater, 
A process of fixing said ceramics heater in said metal outer cylinder, and a process of being 
filled up with a heat-resistant insulating powder object from an opening of said metal outer 
cylinder, By reducing the diameter of a peripheral part of said metal outer cylinder in which 
a terminal area of said control coil and said electrode extraction metal fittings is 
accommodated in an inside by swaging processing, A manufacturing method of an 
autogenous control type ceramic glow plug performing a process of fixing said control coil 
and electrode extraction metal fittings to a metal outer cylinder, one by one. 
[Claim 14]ln a manufacturing method which manufactures the ceramic glow plug according 
to any one of claims 1 to 9, while connecting an end of said control coil to one pole of a 
ceramics heater, A process of fixing this ceramics heater to one end of a metal outer 
cylinder, and a process of connecting the other end of a control coil, and one end of 
electrode extraction metal fittings, By reducing the diameter of a peripheral part of a 
process of being filled up with a heat-resistant insulating powder object from an opening of 
said metal outer cylinder, and said metal outer cylinder, in which a terminal area of said 
control coil and said electrode extraction metal fittings is accommodated in an inside by 
swaging processing, A manufacturing method of an autogenous control type ceramic glow 
plug performing a process of fixing said control coil and electrode extraction metal fittings to 
a metal outer cylinder, one by one. 

[Claim 15]ln a manufacturing method of the ceramic glow plug according to claim 13 or 14, 
said metal outer cylinder, A portion of a portion in which a terminal area of a control coil, 
and this control coil and electrode extraction metal fittings is inserted in a byway to which 
said ceramics heater is fixed is a major diameter, A manufacturing method of an 
autogenous control type ceramic glow plug, wherein the diameter of this major diameter is 
reduced by swaging processing. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] This invention relates to the glow plug 
used as an object for start-up assistance of a diesel power plant, It is related with the 
autogenous control type ceramic glow plug especially provided with the control coil for self- 
temperature control (brake coil), and the ceramic glow plug which can amend the 
resistance deviation of a ceramics heater easily. 
[0002] 

[Description of the Prior Art]lnto insulating ceramics, heating elements, such as a coil of 
refractory metals (for example, tungsten etc.) and electrically conductive ceramics, are laid 
underground, Or the ceramics heater which exposing some heating elements of electrically 
conductive ceramics etc. compounded insulating ceramics and the inorganic conductor as 
a heating element, and was formed, While fixing by low attachment in a metal outer 
cylinder, taking out the lead by the side of the negative electrode of said heating element 
from the side of insulating ceramics and electrically connecting with the inner surface of a 
metal outer cylinder, The lead by the side of an anode is connected to one end of electrode 
extraction metal fittings by the end face side contrary to the position under which said 
heating element of insulating ceramics was laid, and the ceramic glow plug further 
constituted so that an external connection terminal might be connected to the other end of 
these electrode extraction metal fittings is known from the former. 

[0003]The self-temperature control type ceramic glow plug which has arranged the control 
coil with a positive larger temperature coefficient of resistance (coil of high-melting point 
metal) than this heating element in series is widely used for the heating element of said 
ceramic glow plug from the former. This autogenous control type ceramic glow plug has 
arranged the heating element at the tip of a glow plug, and arranges the control coil to that 
back side. 

[0004]ln a heating element and a control coil, when a said autogenous control type ceramic 
glow plug has a low temperature, since resistance is small, big current flows into a heating 
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element and a control coil, and temperature rises quickly. And the resistance of a control 
coil becomes large quickly, therefore the current which flows into a heating element 
becomes small, and the rise of the temperature beyond it is controlled as temperature rises. 
Thus, since temperature control is performed itself, the expensive controller for temperature 
control is unnecessary, and low cost. 

[0005]The thing of various kinds of composition is known as a conventional autogenous 
control type ceramic glow plug, for example, to JP, 59-1 70620, A. The ceramics heater 
which laid the heating element (exothermic coil) underground is fixed to the inner hole of 
housing (organization attachment lug) via a metal outer cylinder, A control coil (brake coil) 
and an external connection terminal are connected to the ceramics heater via electrode 
extraction metal fittings etc., and the composition which was filled up with the filler (glass) of 
heat-resistant insulation, and fixed said control coil in the inner hole of housing and the 
metal outer cylinder is indicated. 

[0006]To JP, 60-1961 64,A. The ceramics heater which laid the heating element (exothermic 
coil) underground is fixed to the end part side of the inner hole of housing via a metal outer 
cylinder, The composition which fixed to the other end side of the inner hole of housing the 
sheath which laid underground the control coil and the tip part of the external connection 
terminal, and fixed these by the connection lead is indicated. 

[0007]To JP,4-257615,A, the composition which fixed to housing the ceramics heater which 
connected the heating element and control coil of electrically conductive ceramics in series, 
and was laid underground into insulating ceramics via the metal outer cylinder is indicated. 
[0008]the hole which has arranged the exothermic part and control section of electrically 
conductive ceramics in series to JP,61-217623,A, and was formed in the center - the 
composition which inserted the external connection terminal via the insulating member 
inside, and was connected to said exothermic part is indicated. 
[0009] 

[Problem(s) to be Solved by the lnvention]Like the autogenous control type ceramic glow 
plug indicated in said 1st and 2nd gazettes (JP, 59-1 70620, A, JP,60-196164,A), When a 
ceramics heater and a control coil are the composition of a different body and it includes in 
housing, positioning of a control coil, an external connection terminal, etc. is difficult, and it 
is difficult to ensure those connection. And since there were many part mark incorporated in 
housing at the time of inclusion, there was a problem in assembly nature or reliability and 
there was a fault of being a cost hike. 

[0010]Like the autogenous control type ceramic glow plug indicated in said 3rd and 4th 
gazettes (JP,4-257615,A, JP,61-217623,A), When arranging both a heating element 
(exothermic coil) and a control section (control coil) inside a ceramics heater, distance 
between an exothermic part and a control section cannot fully be taken, but self- 
temperature control nature will be bad, and the structure of a ceramics heater will be 
complicated, and a forming cycle will become complicated. The length of the ceramics 
heater became long and, moreover, only the part which arranges a control coil had various 
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problems in fields, such as productivity, intensity, cost, etc. — the mechanical strength of a 
ceramics heater will fall. 

[0011]By having been made in order to solve said SUBJECT, and combining a control coil 
with a ceramics heater in one, this invention is excellent in assembly nature and reliability, 
and an object of this invention is to provide the autogenous control type ceramic glow plug 
which can moreover aim at a cost cut. While the structure of a ceramics heater is easy, can 
moreover shorten the length and reduces a manufacturing cost, productivity is good and 
aims at providing the autogenous control type ceramic glow plug outstanding on intensity. 
[0012]Perform temperature control of a ceramics heater, and the highest arrival 
temperature is controlled by a ceramic glow plug, and also it is dramatically important to 
regulate from from within limits for which resistance of a heating element part is needed. 
Although a ceramics heater adjusts resistance by mixing an inorganic conductor and an 
inorganic insulator, it is dramatically difficult for the difficulty of adjustment of raw material 
powder and dispersion of sintered density, or the imbalance at the time of sintering with the 
surrounding insulating part to become a factor, and to acquire predetermined resistance. 
[00 13] Although these situations are not a problem peculiar to a ceramic glow plug but 
problems common to the whole ceramics heater, Especially in a ceramic glow plug, The 
temperature conditions to be used are severe, and since the shape which the voltage 
supplied from vehicles is about 12v further, and is demanded is small and flexibility is low, a 
resistor design is difficult, and there is a problem that it is very difficult to control change of 
the resistance produced as a result of these dispersion. 

[0014]Then, in the ceramic glow plug, the special sintering method of a hotpress 
construction method was adopted from the former. In a hotpress construction method, 
since sintering advances obtaining the help of external force, many of these dispersion 
factors can be made small. That is, it is possible to reduce substantially dispersion in 
sintered density and the imbalance at the time of sintering, and to control dispersion in 
resistance to the range which causes no inconvenience practically. However, since the 
equipment of a hotpress construction method itself is dramatically expensive, near net 
shape processing is still more difficult for it and its grinding cost is high, it cannot say it as a 
desirable construction method from a viewpoint of mass production nature. It had become a 
main factor whose ceramic glow plug is expensive as compared with a metal glow plug as 
for this. Also when a hotpress construction method was adopted, in order to acquire 
predetermined resistance, a very severe quality control is required, and it had become a 
factor of the high cost further. 

[0015]Therefore, by having been made in order that other inventions might solve said 
SUBJECT, and enabling adjustment of dispersion in the resistance of a ceramics heater, 
Without using an expensive construction method called a hotpress, it has a heat generation 
characteristic which is satisfactory practically, and aims at moreover providing the ceramic 
glow plug which can be produced by low cost. 
[0016] 
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[Means for Solving the Problem]An autogenous control type ceramic glow plug concerning 
an invention indicated to claim 1, While insulating ceramics, a ceramics heater formed with 
an inorganic conductor, and this ceramics heater are fixed in an end part, A metal outer 
cylinder in which the other end side was fixed to an inner hole of housing, and a control coil 
with a positive larger temperature coefficient of resistance connected to one pole of said 
heating element than said heating element, While having electrode extraction metal fittings 
connected to the other end of this control coil and forming said electrode extraction metal 
fittings with a rigid body especially, A terminal area of said control coil, and this control coil 
and electrode extraction metal fittings is accommodated in said metal outer cylinder, and 
these control coils and electrode extraction metal fittings are fixed to said metal outer 
cylinder via an insulator. 

[0017]The invention according to claim 2 is characterized by said insulator being a heat- 
resistant insulating powder object in which it filled up with in a metal outer cylinder, and 
densification was carried out by swaging processing. 

[0018]The invention according to claim 3 considered it as shape with the stage of having a 
narrow diameter portion where said ceramics heater was fixed in said metal outer cylinder, 
and the major diameter fixed to said housing, and has arranged said control coil in a major 
diameter. 

[0019]The invention according to claim 4 has arranged said control coil inside a tip part of 
said housing. 

[0020]The invention according to claim 5 connected one pole and control coil of said 
ceramics heater via a lead. 

[0021 ]The invention according to claim 6 formed in that end face an insertion hole which 
carries out an opening, inserted an end of said control coil into this insertion hole, and 
connected with said electrode extraction metal fittings. 

[0022]Connection with said control coil is made because the invention according to claim 7 
is a breakthrough to which said insertion hole penetrates said electrode extraction metal 
fittings to shaft orientations, inserts said control coil in this breakthrough and carries out 
plastic deformation of the periphery of said electrode extraction metal fittings. 
[0023]The invention according to claim 8 made the tip part side of said control coil contact 
the tip part side of said electrode extraction metal fittings, and was connected. 
[0024]The invention according to claim 9 formed a tip part of said control coil in a coiled 
form, inserted a tip part of said electrode extraction metal fittings in this coiled part, and 
connected with it. 

[0025]WhiIe insulating ceramics, a ceramics heater formed with an inorganic conductor as 
a heating element, and this ceramics heater are fixed in an end part, the invention 
according to claim 10, In a ceramic glow plug which the other end side equipped with a 
metal outer cylinder fixed to an inner hole of housing, a resistor connected to one pole of 
said heating element, and electrode extraction metal fittings connected to the other end of 
this resistor, According to resistance of said ceramics heater, by connecting in series 
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combining a resistor which has different resistance, resistance of a ceramics heater was 
amended and the whole heat generation characteristic was made almost the same. 
[0026]While insulating ceramics, a ceramics heater formed with an inorganic conductor as 
a heating element, and this ceramics heater are fixed in an end part, the invention 
according to claim 1 1 , In a ceramic glow plug which the other end side equipped with a 
metal outer cylinder fixed to an inner hole of housing, a resistor connected to one pole of 
said heating element, and electrode extraction metal fittings connected to the other end of 
this resistor, By forming a thread part at a tip of electrode extraction metal fittings, and 
thrusting this thread part into said coiled circles, while making the electrode extraction 
metal-fittings side of said resistor into a coiled form, Connect said resistor and electrode 
extraction metal fittings, and a bell-and-spigot position of electrode extraction metal fittings 
is constituted so that adjustment is possible, By measuring resistance of said ceramics 
heater connected in series and a resistor, and adjusting a bell-and-spigot position of said 
electrode extraction metal fittings according to this measured value, resistance of a 
ceramics heater was amended and the whole heat generation characteristic was made 
almost the same. 

[0027]ln the ceramic glow plug according to claim 10 or 1 1 , while the invention according to 
claim 12 forms said electrode extraction metal fittings with a rigid body, A terminal area of 
said resistor, and this resistor and electrode extraction metal fittings was accommodated in 
said metal outer cylinder, and these resistors and electrode extraction metal fittings were 
fixed to said metal outer cylinder via a heat-resistant insulating powder object in which 
densification was carried out by swaging processing. 

[0028]The invention according to claim 13 is a manufacturing method which manufactures 
a said according to any one of claims 1 to 9 autogenous control type ceramic glow plug, 
While connecting an end of a control coil to an end of electrode extraction metal fittings 
which consist of rigid bodies, A process of connecting the other end of said control coil to 
one pole of said ceramics heater, A process of fixing said ceramics heater in said metal 
outer cylinder, and a process of being filled up with a heat-resistant insulating powder 
object from an opening of said metal outer cylinder, By reducing the diameter of a 
peripheral part of said metal outer cylinder in which a terminal area of said control coil and 
said electrode extraction metal fittings is accommodated in an inside by swaging 
processing, a process of fixing said control coil and electrode extraction metal fittings to a 
metal outer cylinder is performed one by one. 

[0029]A manufacturing method concerning the invention according to claim 14, While 
connecting an end of said control coil to one pole of a ceramics heater, A process of fixing 
this ceramics heater to one end of a metal outer cylinder, and a process of connecting the 
other end of a control coil, and one end of electrode extraction metal fittings, By reducing 
the diameter of a peripheral part of a process of being filled up with a heat-resistant 
insulating powder object from an opening of said metal outer cylinder, and said metal outer 
cylinder, in which a terminal area of said control coil and said electrode extraction metal 
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fittings is accommodated in an inside by swaging processing, A process of fixing said 
control coil and electrode extraction metal fittings to a metal outer cylinder is performed one 
by one. 

[0030]A manufacturing method concerning the invention according to claim 15, As for a 
portion in which a portion to which said ceramics heater is fixed is a byway, and a terminal 
area of a control coil, and this control coil and electrode extraction metal fittings is inserted, 
said metal outer cylinder is a major diameter, and the diameter of this major diameter is 
reduced by swaging processing. 
[0031] 

[Embodiment of the lnvention]Hereafter, the embodiment shown in a drawing explains this 
invention. Drawing of longitudinal section of the ceramics heater type glow plug (the 
numerals 1 show the whole) which requires drawing 1 f or the 1 embodiment of this 
invention, and drawing 2 are the enlarged drawings of the important section. The housing 2 
of this ceramic glow plug 1 is carrying out cylindrical shape mostly, and the shaft- 
orientations hole 4 with the stage is formed in that inside. The center section 4b of the inner 
hole 4 of this housing 2 is a byway, and the medium diameter portion 4a where an inside 
diameter is slightly large is formed in the left-hand side of the figure which fixes the 
ceramics heater explained later from said narrow diameter portion 4b. As for the opening 
4e located in the left of the medium diameter portion 4a where a ceramics heater is fixed, 
mist and an inside diameter are large from the ceramics heater holding part (medium 
diameter portion) 4a. The right-hand side of drawing 1 w hich fixes an external connection 
terminal and an insulating member is the major diameter 4c. 

[0032]ln the medium diameter portion 4a of the inner hole 4 (shaft-orientations hole with the 
stage) of said housing 2, the rear end part 8c side of the metal outer cylinder 8 to which the 
ceramics heater 6 was joined by low attachment (silver solder attachment) is pressed fit or 
inserted, and is being fixed by low attachment etc. 

[0033]The ceramics heater 6 inside the ceramic insulator 62 which constitutes the body 
part, While it has the exothermic part 6a where the exotherm (heating element) 64 which 
made the coiled form refractory metals (for example, tungsten (W) etc.) was embedded and 
this exothermic part 6a projects from the tip 8b of said metal outer cylinder 8 to the exterior, 
The back side of this exothermic part 6a is inserted into the metal outer cylinder 8, and that 
rear end face 6b is located in the inside of the metal outer cylinder 8. Although the heating 
element 64 is used as the refractory metal in this embodiment, What is necessary is for it to 
be good as for electrically conductive ceramics, a sheet shaped heating element, etc., and 
for the ceramics heater 6 to compound insulating ceramics and the inorganic conductor as 
a heating element, and just to form it, such as exposing some heating elements of 
electrically conductive ceramics from insulating ceramics. 

[0034]The end (negative-electrode side edge part) 64a of the coiled exotherm 64 currently 
embedded to the inside of said ceramics heater 6 is exposed to the outside surface of the 
ceramic insulator 62 by the inside side of the metal outer cylinder 8, and is electrically 
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connected to the inner surface of the metal outer cylinder 8 by low attachment. On the other 
hand, the anode side edge part 64b of the coiled exotherm 64 is extended to said rear end 
face 6b side of the ceramics heater 6, and is connected to the end 1 1a of the anode side 
lead 1 1 inside the ceramics heater 6. This anode side lead 1 1 consists of a nickel line or a 
soft steel line of nickel plating. 

[0035]ln connecting the end 1 1a of said anode side lead 1 1 to the anode side edge part 
64b of the coiled exotherm 64 of the ceramics heater 6, The lead installing hole 6c is 
formed in the back side edge part 6d of the ceramics heater 6, and the side of the end 64b 
of said coiled exotherm 64 is exposed in this lead installing hole 6c. And the end 64b of the 
coiled exotherm 64 and the anode side lead 1 1 are electrically connected by inserting and 
carrying out low attachment (silver solder attachment) of the tip part 1 1a of the anode side 
lead 11 into this lead installing hole 6c. 

[0036]The other end 1 1b of the anode side lead 1 1 taken out from the end face 6b of the 
ceramics heater 6 is connected to the end 13a of the control coil 13. While the wire rod of 
the metal whose temperature coefficient of resistance is comparatively high is wound 
around a coiled form and that end 13a is joined to the anode side lead 1 1 by welding (spot 
welding) etc. as mentioned above, this control coil 13, The side of the other end 13b is 
joined by the side of the end part 12a of the electrode extraction metal fittings 12 which 
consist of rigid bodies by spot welding etc. The control coil 13 and the anode side lead 1 1 
may be formed in one. 

[0037]Shape with the stage where said metal outer cylinder 8 has the major diameter 8g by 
the side of back from it with the narrow diameter portion 8f of front sides where the 
ceramics heater 6 is being fixed is carried out, and the rear end part 8c of this major 
diameter 8g is being fixed in the inner hole 4 of the housing 2. In the narrow diameter 
portion 8f of this metal outer cylinder 8, the ceramics heater 6 is fixed as mentioned above, 
and the terminal areas 12a and 13b of said control coil 13, and this control coil 13 and the 
electrode extraction metal fittings 12 are accommodated in the major diameter 8g. Around 
the portion in which the control coil 13 and the electrode extraction metal fittings 12 in the 
metal outer cylinder 8 are accommodated, It fills up with the insulator 14 which carried out 
densification of the heat-resistant insulating powder object by swaging processing, and the 
control coil 13 and the electrode extraction metal fittings 12 are being fixed to this metal 
outer cylinder 8 via this insulator 14. The sealing member 16 is attached between the inner 
surface of the opening of the metal outer cylinder 8, and the outside surface of the 
electrode extraction metal fittings 12. 

[0038]Said control coil 13 is arranged narrow-diameter-portion 8f Coming together in the 
major diameter 8g of the metal outer cylinder 8 (ceramics heater 6 side), and where this 
metal outer cylinder 8 is fixed to the housing 2, it is located in the inside near tip part 2a of 
the housing 2. 

[0039]The other end 12b of said electrode extraction metal fittings 12 by which the end part 
12a was fixed to the anode side lead 1 1 within the metal outer cylinder 8 has projected 
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outside from the metal outer cylinder 8, and the tip 18a of the external connection terminal 
18 is connected to this end 12b by butt welding etc. 

[0040] It is being fixed to the housing 2 by the ceramics heater 6 and the metal outer 
cylinder 8 as mentioned above, and in this state. The sealing member (O ring) 20 and 
cylindrical shape fit in insulating bushing 22 from this thread-part 18b side projected from 
the housing 2 to the method of outside, and the thread part 18b of the end (right end of 
drawing 1 ) of the external connection terminal 18 is inserted into the major diameter 4c of 
the inner hole 4 of the housing 2. Furthermore, the washer-like insulating member 24 fits in 
from the outside, and the insulating bushing 22 is fixed by binding the nut 26 made from 
aluminum tight. The narrow diameter portion 4b sides are 4 f of tapered surfaces, and the 
major diameter 4c of the inner hole 4 of said housing 2 holds the airtightness inside the 
housing 2 by pressing the sealing member 20 between this 4 f of tapered surfaces and 
insulating bushing 22. Although the sealing member 20 and the insulating bushing 22 are 
also fixable by closing the end of the housing 2, it is [ a caulking process ] more 
unnecessary to fix with said nut 26 made from aluminum, and advantageous in cost. 
[0041] However, the fixing structure of the external connection terminal 18 is not limited to 
said composition, and may be fixed by other methods. For example, as indicated to the 
application for patent No. 084659 [ 2000 to ] etc., an insulating holddown member is 
provided between the inner surface of the housing 2, and the outside surface of the 
external connection terminal 18, and the bolting torque which acts on the external 
connection terminal 18 by this insulating holddown member can be received. 
[0042]ln the autogenous control type ceramic glow plug 1 concerning the above 
composition. The anode side lead 1 1 and the control coil 13 which were picked out from the 
ceramics heater 6 and the control coil 13, and the electrode extraction metal fittings 12, It is 
connected inside the metal outer cylinder 8, and is being fixed to this metal outer cylinder 8 
by the insulator 14 with which these control coils 13 and the electrode extraction metal 
fittings 12 were filled up in the metal outer cylinder 8. Thus, since the control coil 13 is 
united with the ceramics heater 6, the assembly of this glow plug 1 is dramatically easy, 
and since there are also few part mark attached in the housing 2, workability is good, and a 
cost cut can be aimed at. 

[0043]Although the ceramics heater 6 and the control coil 13 are unified, since unlike the 
conventional composition which built the control coil 13 into the inside of the ceramics 
heater 6 the distance of the heating element 64 and the control coil 13 is securable as 
required, temperature control nature is excellent. And since the ceramics heater 6 can be 
shortened, overall cost is reducible. 

[0044]Since autogenous control type the conventional metal glow plug and structure which 
were filled up with the heat-resistant insulating powder object, carried out swaging 
processing, and fixed the exothermic coil and the control coil in the metal sheath are 
similar, common use of the equipment etc. which press the metal outer cylinder 8 fit in the 
housing 2 can be carried out. Since the control coil 13 is fixed in the insulator 14 which 
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carried out densification of the heat-resistant insulating powder object by swaging 
processing, airtight maintenance of a control coil portion is easy. 
[0045]Next, said drawing 1 , drawing 2 and drawing 3 thru/or drawing 5 explain the 
assembly procedure of the autogenous control type ceramic glow plug 1 of said 
composition. To first, the anode side lead installing hole 6c formed in the end face 6b of the 
ceramics heater 6. Silver solder attachment of the one end 1 1a of the anode side lead 1 1 
(nickel line or the soft steel line of nickel plating) welded to the one end 13a of the control 
coil 13 (spot welding) is inserted and carried out, the electrode extraction metal fittings 12 of 
a rigid body are welded to the other end 13b of the control coil 13, and an assembly is 
formed (refer to drawing 3 (a)). According to this embodiment, the side of the end 13b of 
the control coil 13 is made to contact the side of the tip part 12a of the electrode extraction 
metal fittings 12, and it is fixing by spot welding. 

[0046]The ceramics heater 6 as said assembly is inserted into the narrow diameter portion 
8f of the metal outer cylinder 8, where the exothermic part 6a is taken out outside, and it 
fixes to the metal outer cylinder 8 by silver solder attachment. Where the ceramics heater 6 
and the metal outer cylinder 8 are joined by silver solder attachment, As shown in drawing 
3Jb), the control coil 13 is located in the narrow diameter portion 8f slippage in the major 
diameter 8g of the metal outer cylinder 8, and the terminal areas 12a and 13b of this control 
coil 13 and the electrode extraction metal fittings 12 are also further located in the metal 
outer cylinder 8. 

[0047]Here, the assembly procedure in the case of fixing the ceramics heater 6 by low 
attachment in the metal outer cylinder 8 is explained briefly. First, the metal outer cylinder 8 
is set to a low attachment jig. Two or more metal outer cylinders 8 and ceramics heater 
assemblies are set, and low attachment is performed simultaneously. Next, on the end face 
6b of the assembly (state of drawing 3 (a)) of the ceramics heater 6 which connects the 
anode side lead 11, the control coil 13, and the electrode extraction metal fittings 12, the 
filter medium (silver solder material) which wound the wire rod around the coiled form is set, 
it fits in in the metal outer cylinder 8, and it is set. Thereby, positioning with the metal outer 
cylinder 8 and the ceramics heater 6 is made. And it heats, a filter medium is dissolved and 
low attachment by the ceramics heater 6 and the metal outer cylinder 8 is performed. 
[0048]As mentioned above, after fixing the ceramics heater 6 by silver solder attachment in 
the metal outer cylinder 8 of shape with the stage, From the opening 8d by the side of the 
major diameter 8g of the metal outer cylinder 8, it is filled up with the heat-resistant 
insulating powder objects 14 (for example, magnesia (MgO) etc.) in the space 15 in which 
the end of the control coil 13 and the electrode extraction metal fittings 12 is 
accommodated (refer to drawing 3 (c)). After being filled up with the heat-resistant 
insulating powder object 14, the space 17 which removes the granular material near 
opening 8d of the metal outer cylinder 8, and inserts the sealing member 16 is secured 
(refer to drawing 3 (d)). 

[0049]Next, the sealing members 16 made of rubber (silicone rubber, fluorocarbon rubber, 
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etc.) are inserted in the space 17 in the opening 8d of the metal outer cylinder 8 (refer to 
drawing 4 (a)). When performing swaging at a next process by inserting this sealing 
member 16 into the opening 8d of the metal outer cylinder 8, said heat-resistant insulating 
powder object 14 can be prevented from falling. The electrode extraction metal fittings 12 
can prevent contacting the inner surface of the metal outer cylinder 8. Then, said sealing 
member 16 is kept from falling out the end of the metal outer cylinder 8 in total (refer to 
numerals 8of drawing 4 (b) e). 

[0050]As shown in drawing 4 (b), it is filled up with the heat-resistant insulating powder 
object 14 in the metal outer cylinder 8, The terminal area 12a of the control coil 13, and this 
control coil 13 and the electrode extraction metal fittings 12 after inserting the sealing 
member 16 and closing the end 8e of the metal outer cylinder 8, The diameter of the major 
diameter 8g of the metal outer cylinder 8 in which 13b is accommodated is reduced by 
carrying out swaging processing to the grade which becomes mist and a major diameter 
from the narrow diameter portion 8f where said ceramics heater 6 is being fixed. Thus, by 
reducing the diameter of the outer diameter of the major diameter 8g of the metal outer 
cylinder 8 by swaging processing, densification of the heat-resistant insulating powder 
object 14 is carried out, and the control coil 13 and the electrode extraction metal fittings 12 
are fixed in the metal outer cylinder 8 (refer to drawing 4 (c)). The outer diameter of the 
portion whose diameter was reduced may be mostly made into an equal diameter with the 
outer diameter of the portion (narrow diameter portion 8f) to which the ceramics heater 6 is 
being fixed. 

[0051]The end 18a of the external connection terminal 18 is fixed to the outer side end 12b 
of the electrode extraction metal fittings 12 fixed to the metal outer cylinder 8 by swaging 
processing as mentioned above by butt welding etc. (refer to drawing 5) . The thread-part 
18b side for battery connection of the external connection terminal 18 is previously carried 
out for the subassembly (the ceramics heater 6, the metal outer cylinder 8, the control coil 
13, the electrode extraction metal fittings 12, external connection terminal 18 grade) shown 
in drawing 5 , It inserts into the inner hole 4 from the ceramics heater fixed side end (left end 
of drawing 1 ) of the housing 2, and fixes by press fit or low attachment (silver solder 
attachment). 

[0052]When said subassembly is fixed to the housing 2, the end thread part 18b of the 
external connection terminal 18 has projected to the exterior of the housing 2. The sealing 
member (O ring) 20 and cylindrical shape fit into the periphery of this thread part 18b 
insulating bushing 22 as mentioned above, The autogenous control type ceramic glow plug 
1 shown in drawing 1 is assembled by inserting into the major diameter 4c of the inner hole 
4 of the housing 2, fitting in the washer-like insulating member 24 from the outside further, 
binding the nut 26 made from aluminum tight and fixing. 

[0053]By performing swaging, where the control coil 13 is accommodated in the inside of 
the metal outer cylinder 8 as mentioned above, the ceramics heater 6 and the control coil 
13 can be unified easily. And since the ceramics heater 6, the control coil 13, and the 
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electrode extraction metal fittings 12 which were these-unified are attached to the housing 
2, Workability is very good, and there are also few part mark included in the housing 2, 
assembly nature and reliability are excellent, and, moreover, a cost cut can be aimed at. 
[0054] Drawing 6 thru/or drawing 8 are shown figures the assembly procedure of the 
autogenous control type ceramic glow plug 1 concerning a 2nd embodiment, and in this 
embodiment. First, after carrying out low attachment of the end 13a of the control coil 13 
simultaneously the ceramics heater 6, metal outer cylinder 8, and anode side 64b of the 
coiled exotherm 64 of the ceramics heater 6 and unifying, The electrode extraction metal 
fittings 12 are connected to the other end 13c of the control coil 13, swaging processing is 
performed after that, and immobilization and an electrical link are carried out. According to 
this embodiment, the end 13a of the fixed side to the ceramics heater 6 of the control coil 
13 is extended, the anode side lead 1 1 of said 1st embodiment was omitted, and the 
control coil 13 is connected to the anode side 64b of the coiled heating element 64 of the 
direct ceramics heater 6. 

[0055]When carrying out low attachment of the ceramics heater 6, the control coil 13, and 
the metal outer cylinder 8, In the state where the lower part (narrow diameter portion 8f) of 
the metal outer cylinder 8 in which the major diameter 8g was formed in the fixed side 
(upper part of drawing 6 ) to the housing 2 was made to fit into the periphery of the ceramics 
heater 6. Set to a low attachment jig (not shown) and on the end face 6b of the ceramics 
heater 6, The filter medium which wound the wire rod around the coiled form is set, the tip 
13a of the control coil 13 is inserted into the installing hole 6c which the anode side 64b of 
the coiled exotherm 64 formed in the end face 6b has exposed, it heats to a predetermined 
temperature (for example, 900 degrees), and a silver solder material is fused. The melted 
silver solder material flows into the crevice between the inner surface of the metal outer 
cylinder 8, and the outside surface of the ceramics heater 6, and the crevice between the 
inner surface of the installing hole of the ceramics heater 6, and the outside surface of the 
control coil 13, and low attachment is carried out simultaneously (refer to drawing 6 (a)). 
[0056]As shown [ this embodiment ] in drawing 6 (b), while making the tip part (lower end 
part of drawing 6 ) 12c of the electrode extraction metal fittings 12 into a byway, The other 
end 13c (upper bed part of drawing 6 ) of the control coil 13 is wound around the coiled form 
of the byway which has an outer diameter of the tip narrow diameter portion 12c of the 
electrode extraction metal fittings 12, and an inside diameter of the almost same grade, and 
the narrow diameter portion 12c at the tip of the electrode extraction metal fittings 12 is 
inserted into the byway coiled part 13c of this control coil 13. 

[0057]Then, the same process as said 1st embodiment is performed. That is, it is filled up 
with the heat-resistant insulating powder object 14 in the upper space 15 (refer to drawing 6 

(b) ) by the side of the major diameter 8g of the metal outer cylinder 8 (refer to drawing 6 

(c) ), the heat-resistant insulating powder object 14 near the entrance of the opening 8d of 
the metal outer cylinder 8 is removed, and the space 17 is formed (refer to drawing 6 (d)). 
Next, after inserting the sealing member 16 in the opening 8d of the metal outer cylinder 8 
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(refer to drawing 7 (a)), the sealing member 16 is kept from falling out the end 8e of the 
metal outer cylinder 8 in total (refer to drawing 7 (b)). Then, by carrying out swaging 
processing of said major diameter 8g of the metal outer cylinder 8, the diameter is reduced 
so that it may become mist and a major diameter from the narrow diameter portion 8f where 
said ceramics heater 6 is being fixed (refer to drawing 7 (c)). 

[0058]The end 18a of the external connection terminal 18 is fixed to the outer side tip part 
12b of the electrode extraction metal fittings 12 fixed by swaging processing in the metal 
outer cylinder 8 by butt welding etc. (refer to drawing 8 ). Thus, the autogenous control type 
ceramic glow plug 1 is assembled by inserting the assembled subassembly (the ceramics 
heater 6, the metal outer cylinder 8, the control coil 13, the electrode extraction metal 
fittings 12, external connection terminal 18 grade) into the housing 2 as mentioned above, 
and fixing. The autogenous control type ceramic glow plug 1 concerning this embodiment 
can also do so the same effect as the glow plug of said 1st embodiment. A part with the 
stage may be provided in the tip narrow diameter portion 12d of the electrode extraction 
metal fittings 12 so that it may not slip out simply after inserting into the byway coiled part 
13c of the control coil 13. If it does in this way, the tip narrow diameter portion 12d of the 
electrode extraction metal fittings 12 can be prevented from slipping out of the byway coiled 
part 13c of the control coil 13 at a subsequent process. 

[0059]ln the assembly procedure of this embodiment, a manufacturing merit is larger than 
said 1st embodiment. Since it is made to carry out low attachment of the ceramics heater 6 
at the metal outer cylinder 8 after connecting the electrode extraction metal fittings 12 to the 
control coil 13 fixed to the ceramics heater 6 previously in said embodiment, At the time of 
low attachment, the overall length of the ceramics heater assembly is long, it is difficult to 
perform low attachment of a large number at once, and during low attachment, the control 
coil 13 may bend under the weight of the electrode extraction metal fittings 12, and reform 
may be needed. There is also a problem of the electrode extraction metal fittings 12 
becoming obstructive, and it being hard to set a coiled filter medium, or being unable to set, 
if the outer diameter of the electrode extraction metal fittings 12 is larger than the inside 
diameter of the metal outer cylinder 8. And since low attachment by the ceramics heater 6 
and the control coil 13 (the anode side lead 1 1 connected to the control coil 13) and low 
attachment by the ceramics heater 6 and the metal outer cylinder 8 are performed 
independently, 2 times of low attachment processes are required. 

[0060]On the other hand, after 1 time of a process performs low attachment of the ceramics 
heater 6, the metal outer cylinder 8 and the ceramics heater 6, and the control coil 13 in this 
embodiment, Since the electrode extraction metal fittings 12 are connected (temporary 
connection may be sufficient) and it is made to perform swaging processing, all the faults in 
the above assembly procedures are canceled. 

[0061] Drawing 9 shows the composition and its assembly procedure of an important 
section of the autogenous control type ceramic glow plug 1 concerning a 3rd embodiment, 
and in this embodiment. While making thin 12 d of tips of the electrode extraction metal 
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fittings 12, the insertion hole 12e which inserts the end 13b of the control coil 13 in the tip 
part 12d of the byway is formed (refer to drawing 9 (b)). Since the portion which is not 
illustrated is the same as that of said each embodiment, it attaches and explains the same 
numerals. 

[0062]While welding the anode side lead 11 to the end 13a of the control coil 13 
beforehand and fitting in the ceramics heater 6 in the narrow diameter portion 8f of the 
metal outer cylinder 8 in this embodiment, The end 11a of said anode side lead 11 is 
inserted into the installing hole 6c of the ceramics heater 6, and low attachment of these 
ceramics heaters 6, the metal outer cylinder 8 and the ceramics heater 6, and the control 
coil 13 (the anode side lead 1 1 of the control coil 13) is carried out simultaneously. 
[0063]Next, insert the end 13b of the control coil 13 into the insertion hole 12e currently 
formed in the tip narrow diameter portion 12d of the electrode extraction metal fittings 12, 
and by the same procedure as said each embodiment after that. The heat-resistant 
insulating powder object 14 restoration of the heat-resistant insulating powder object 14 
and near opening 8d of the metal outer cylinder 8 removes, and insertion of the sealing 
member 16 and the metal outer cylinder 8 end 8e Make it go away, and each process of 
swaging processing is performed. By reducing the diameter of the major diameter 8g of the 
metal outer cylinder 8 by swaging processing, the thin diameter section 12d at the tip of the 
electrode extraction metal fittings 12 changes, it is firmly fixed with the control coil 13, and 
an electrical link is performed certainly. This embodiment can also do so the same effect as 
said each embodiment. 

[0064] Drawing 10 shows the composition and its assembly procedure of an important 
section of the autogenous control type ceramic glow plug 1 concerning a 4th embodiment, 
and in this embodiment. The connection side with the electrode extraction metal fittings 12 
of the control coil 13 has extended 13 d substantially, Where the other end 13a (lower end 
part of drawing 10) of this control coil 13 is connected to the coiled exotherm 64 of the 
ceramics heater 6 via the anode side lead 1 1, it is extended from the opening 8d of the 
metal outer cylinder 8 to the method of outside (refer to drawing 10 (a)). 
[0065]While this embodiment also welds the anode side lead 11 to the end 13a of the 
control coil 13 beforehand and fits in the ceramics heater 6 in the narrow diameter portion 
8f of the metal outer cylinder 8 at the time of attachment, [ as well as said 3rd embodiment ] 
The end 11a of said anode side lead 11 is inserted into the installing hole 6c of the 
ceramics heater 6, and low attachment of these ceramics heaters 6, the metal outer 
cylinder 8 and the ceramics heater 6, and the control coil 13 is carried out simultaneously. 
[0066] 12 f of breakthroughs of shaft orientations are formed in the electrode extraction 
metal fittings 12, The end 13d which said control coil 13 extended was inserted in in the 
breakthrough 12f of these electrode extraction metal fittings 12, these electrode extraction 
metal fittings 12 and the control coil 13 were fixed by the caulking etc., and it has 
electrically connected. 

[0067]As mentioned above, while connecting the end 13a to the ceramics heater 6, 13 d of 
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other ends at the end 13d extended to the exterior of the control coil 13 extended to the 
exterior of the metal outer cylinder 8. After connecting the electrode extraction metal fittings 
8, it is filled up with the heat-resistant insulating powder object 14 like said each 
embodiment in the space 15 by the side of the major diameter 8g of the metal outer 
cylinder 8, Swaging processing is performed, after removing the heat-resistant insulating 
powder object 14 near opening 8d of the metal outer cylinder 8, inserting the sealing 
member 16 in the vacant space 17 and closing the end 8e of the metal outer cylinder 8. 
The press forging also of the electrode extraction metal fittings 12 is carried out by this 
swaging processing, and the electrical link of the control coil 13 and the electrode extraction 
metal fittings 12 is performed certainly. Therefore, a temporary stop grade may be sufficient 
as the electrical link of the control coil 13 before swaging processing, and the electrode 
extraction metal fittings 12. It may be made to perform the electrical link of the control coil 
13 and the electrode extraction metal fittings 12 only by closing the periphery of the 
electrode extraction metal fittings 12 before swaging processing or to the back. Then, the 
portion projected from the electrode extraction metal fittings 12 of the control coil 13 is cut. 
[0068]Next, the end 18a of the external connection terminal 18 is connected to the end 12g 
of the electrode extraction metal fittings 12 by butt welding, and this subassembly is 
inserted into the housing 2, it fixes, and the autogenous control type ceramic glow plug 1 is 
assembled. 

[0069]Although the assembly procedure of this embodiment is a point which inserts the 
lead 10 for electrode extraction in 12 f of breakthroughs of the electrode extraction metal 
fittings 12, and is fixed to them and a 3rd embodiment ( drawing 9 ) is resembled, Since the 
work which inserts the end 13b of the control coil 13 in the insertion hole 12e of the 
electrode extraction metal fittings 12 inside the metal outer cylinder 8 is done in a 3rd 
embodiment, Since it is also difficult to check whether it was hard to insert the control coil 
13, and it has been inserted, there is a possibility that connection failure may occur, but. 
According to this embodiment, since 13 d of ends of the control coil 13 are lengthened and 
it inserts into the breakthrough 12f of the electrode extraction metal fittings 12 in the exterior 
of the metal outer cylinder 8, insertion is easy and it can check that it has moreover inserted 
certainly. Therefore, there is also no possibility that connection failure may occur and it is 
advantageous on a quality control. 

[0070]Although the end 13d of the control coil 13 is extended and being pulled out to the 
exterior of the metal outer cylinder 8 in this 4th embodiment, it changes into extending 
control coil 13 the very thing, and may be made to weld another lead to the end of the 
control coil 13. 

[0071] Drawing 1 1 is drawing of longitudinal section showing the composition of the whole 
autogenous control type ceramic glow plug 1 concerning a 5th embodiment, and it extends 
the metal outer cylinder 8 of said 1st embodiment to near the center section of the housing 
2, and it is made to locate the control coil 13 in the inside of the housing 2. 
[0072]According to this embodiment, the medium diameter portion 4a which fixes the metal 
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outer cylinder 8 of the inner hole 4 of the housing 2 is formed near the center section of the 
housing 2, and the end 8c of the major diameter 8g of the metal outer cylinder 8 extended 
substantially is pressed fit in this medium diameter portion 8a, or it is inserting and fixing. 
And the one end 1 1 b of the long anode side lead 1 1 was fixed to the one end 1 3a of the 
control coil 13 by welding etc., and the other end 11a of the anode side lead 1 1 is 
connected to the coiled heating element 64 of the ceramics heater 6. Therefore, the control 
coil 13 is located in the inside side of the housing 2. Other composition and assembly 
procedures are the same as that of said 1st embodiment. 

[0073]Since the control coil 13 is the composition of being located in the tip part 2a side of 
the housing 2, in said 1st embodiment and the length of the metal outer cylinder 8 can be 
shortened, Although processability, such as swaging processing, is good, since the control 
coil 13 is close to the exothermic part 6a of the ceramics heater 6, it gathers to change of a 
very small temperature of the exothermic part 6a, and there is a possibility that temperature 
control nature, i.e., the stability of temperature control, may worsen. On the other hand, in 
the composition of this 5th embodiment, since the metal outer cylinder 8 becomes long, 
processability, such as swaging processing, is not so good, but since the control coil 13 can 
be separated from the exothermic part 6a of the ceramics heater 6, the effect that 
temperature control nature becomes good is acquired. In a 5th embodiment, generation of 
heat of the control coil 13 can be prevented from affecting the low attachment part of the 
ceramics heater 6 and the metal outer cylinder 8, and a mechanical strength and 
airtightness can be prevented from a low attachment part becoming an elevated 
temperature and falling. 

[0074]Although drawing 12 is a figure explaining the composition of the important section of 
the ceramic glow plug 1 concerning a 6th embodiment and the whole graphic display is 
omitted, it has the almost same composition as the composition of a 1st embodiment 
shown in said drawing 1 - drawing 5 . Therefore, about the portion which is not shown in a 
drawing, the numerals of the portion to which said 1st embodiment corresponds are 
attached and explained. He is trying to make self-temperature control perform in said each 
embodiment by [ of the heating element 64 of the ceramics heater 6 / one ] making the 
control coil 13 intervene between the electrode extraction metal fittings 12 with very 
(anode). In this embodiment, connect the control coil 13 in series between the ceramics 
heater 6 and the electrode extraction metal fittings 12, and the structure of each of said 
embodiment fixed to the inside of the metal outer cylinder 8 by swaging is used as it is, 
Even when the resistance of each ceramics heater 6 differs, it enables it to reduce 
dispersion in the heat generation characteristic by the resistance deviation. 
[0075]ln this embodiment, as shown in the upper part of drawing 12 , two or more resistors 
113 which have different resistance (R'1, R'2, R'3, ....R'n) beforehand are prepared, The 
resistor 113 which has proper resistance from the inside of two or more of said resistors 
113 according to the resistance (R1 , R2, R3, ....Rn) of the ceramics heater 6 is chosen, 
These are connected in series and it is made to make dispersion in the heat generation 
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characteristic as the ceramics heater 6 and the whole resistor 1 13 as small as possible. 
According to this embodiment, the resistor 1 13 is carrying out the coiled form and the 
terminal area 1 13b to the electrode extraction metal fittings 12 is formed in one end at the 
terminal area 1 13a to the anode side of the heating element of the ceramics heater 6, and 
the other end. 

[0076]The ceramic glow plug 1 provided with said ceramics heater 6 and the resistor 113 
can be assembled by the same process as the ceramic glow plug 1 of said 1st 
embodiment, or other processes. Corresponding [ for example, ] to the resistance (R1, R2, 

R3 Rn) of the ceramics heater 6 first, Choose the resistor 113 which has the optimal 

resistance (R'1, R'2, R'3, ....R'n), and the end 113a of this resistor 113 is inserted into the 
installing hole 6c of the ceramics heater 6, It connects with the anode of the heating 
element (a graphic display is omitted in drawing 12 ) of the ceramics heater 6 by silver 
solder attachment, the electrode extraction metal fittings 12 of a rigid body are welded to 
the other end 1 13b of the resistor 113, and an assembly is formed. The ceramics heater 6 
as this assembly is inserted into the metal outer cylinder 8, and it fixes by silver solder 
attachment. 

[0077]Then, fill up the inside of the metal outer cylinder 8 with the heat-resistant insulating 
powder object 14, and the sealing member 16 is inserted in the opening of the metal outer 
cylinder 8, Swaging processing is performed, by reducing the diameter of the outer 
diameter of the metal outer cylinder 8, densification of the heat-resistant insulating powder 
object 14 is carried out, and the resistor 113 and the electrode extraction metal fittings 12 
are fixed in the metal outer cylinder 8. The external connection terminal 18 is fixed to the 
end 12b of the outer side of the electrode extraction metal fittings 12. The subassembly 
which consists of these ceramics heaters 6, the metal outer cylinder 8, the resistor 113, and 
external connection terminal 18 grade is fixed to the inner hole 4 of the housing 2. 
[0078]Are the structure almost same as mentioned above as a 1st embodiment, and 
according to the individual resistance deviation of the ceramics heater 6, Dispersion in the 
heat generation characteristic by the resistance deviation of the ceramics heater 6 is 
mitigable by choosing the one resistor 113 from among the resistors 113 which have 
different resistance (R'1, R'2, R'3, ....R'n), and connecting with the ceramics heater 6 in 
series. Therefore, in order to control dispersion in the resistance (R1 , R2, R3, ....Rn) of the 
ceramics heater 6, needed to manufacture the ceramics heater 6 with the hotpress 
construction method conventionally, but. It became possible to manufacture the ceramics 
heater 6 with an easy construction method by low cost rather than the hotpress 
construction method. 

[0079]Also when the ceramics heater 6 was manufactured with a hotpress construction 
method, the cost reduction by improvement in the yield of a product, reduction of control 
items, etc. became possible by having considered it as said structure. And in the inside of 
the metal outer cylinder 8, since the resistor 113 is connected in series between the anode 
side of the ceramics heater 6, and the electrode extraction metal fittings 12 and these are 
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only united with it by swaging, the cost rises for using structure of this embodiment are very 
few. 

[0080]By the embodiment which shows like [ a part of ] the assembler of the ceramic glow 
plug 1 concerning a 7th embodiment, and is shown in said drawing 12 , drawing 13 . 
Although several coiled resistors 1 13 from which resistance (R'1, R*2, R'3, ....R'n) differs 
are prepared and it was made to connect in series combining the resistor 113 chosen from 
among said resistors 113 according to each resistance deviation of the ceramics heater 6, 
According to this embodiment, an external resistance value is optimized by adjusting the 
connecting location of the electrode extraction metal fittings 212 linked to this resistor 213 
using the single resistor (control coil) 213. 

[0081]The resistor 213 used for the ceramic glow plug 1 of this embodiment, At the end of 
the coiled part 21 3e, it has the connecting end section 213a connected to the anode side of 
the heating element (not shown) of the ceramics heater 6, and the connection side with the 
electrode extraction metal fittings 212 of another side has become with the coiled part 
21 3e. By forming the thread part 212a in the connection side with the resistor 213 of the 
electrode extraction metal fittings 212, and on the other hand, thrusting this thread part 
212a in the coiled part 21 3e of the resistor 213, The resistor 213 and the electrode 
extraction metal fittings 212 are connected, and it electrically connects. 
[0082]ln assembling this ceramic glow plug 1, First, while inserting the end 213a of the 
resistor 213 into the installing hole 6c formed in the end face of the ceramics heater 6, The 
ceramics heater 6 and the metal outer cylinder 8 are joined at the same time it connects the 
anode side of the resistor 213 and the heating element of the ceramics heater 6 by fitting 
the ceramics heater 6 into the narrow diameter portion 8f side of the metal outer cylinder 8, 
and carrying out low attachment. In this state, the resistance of the ceramics heater 6 and 
the resistor 213 is measured (refer to drawing 13 (a)). 

[0083]Next, the thread-part 212a side of the electrode extraction metal fittings 212 is 
inserted from the opening of the metal outer cylinder 8 (refer to the arrow of drawing 13 
(b)), and this thread part 212a is thrust in the coiled part 21 3e of the resistor 213. According 
to the resistance measurement in said figure (a), the bell-and-spigot position of the 
electrode extraction metal fittings 212 to the resistor 213 is adjusted, and an external 
resistance value is optimized (refer to drawing 13 (c) and (d)). After adjusting the bell-and- 
spigot position of the electrode extraction metal fittings 212, it is filled up with the heat- 
resistant insulating powder object 14 from the opening of the metal outer cylinder 8, the 
sealing member 16 is inserted in an opening (refer to drawing 13 (e)), and swaging 
processing is performed (refer to drawing 13 (f)). By reducing the diameter of the major 
diameter 8g of the metal outer cylinder 8 by swaging processing, densification of the heat- 
resistant insulating powder object 14 is carried out, and the resistor 213 and the electrode 
extraction metal fittings 212 are fixed to the inside of the metal outer cylinder 8. 
[0084]Since it can optimize an external resistance value by adjusting the bell-and-spigot 
position of the electrode extraction metal fittings 212 when this embodiment also has 
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dispersion in the resistance of each ceramics heater 8, Like composition before, it became 
possible to manufacture the ceramics heater 6 with an easy construction method by low 
cost more, without using a hotpress construction method. Also when the ceramics heater 6 
was manufactured with a hotpress, the cost reduction by improvement in the yield of a 
product, reduction of control items, etc. became possible by having considered it as said 
structure. And in the inside of the metal outer cylinder 8, since the resistor 213 is only 
connected in series between the electrode extraction metal fittings 212 the anode side of 
the ceramics heater 6, the cost rises for using structure of this embodiment are very few. 
[0085]Since these are connected by screwing in the electrode extraction metal fittings 212 
in the coil part 21 3e of the resistor 213 connected to the ceramics heater 6, automation of 
the whole construction method is possible. With the insulator 14 which carried out 
densification by swaging, since the resistor 213 was connected with the electrode 
extraction metal fittings 212 inside the metal outer cylinder 8, these both 212 and 213 
junction can be ensured in arbitrary positions. In the composition of said 1st [ the ] - a 5th 
embodiment, it is an autogenous control type ceramic glow plug, and the control coil with a 
positive larger temperature coefficient of resistance than the heating element of a ceramics 
heater is connected between a ceramics heater and electrode extraction metal fittings. On 
the other hand, in the composition of 6th and 7th embodiments. When the manufactured 
ceramics heater has resistance different, respectively, another resistor is connected in 
series, As it is not necessary to become almost the same about the resistance as these 
ceramics heaters and the whole resistor, it is not necessary to aim at adjusting dispersion in 
the resistance of each ceramics heater, and it is not necessary to satisfy the requirements 
as said control coil. 
[0086] 

[Effect of the lnvention]As explained above, while insulating ceramics, the ceramics heater 
formed with the inorganic conductor, and this ceramics heater are fixed in an end part 
according to the invention according to claim 1 , The metal outer cylinder in which the other 
end side was fixed to the inner hole of housing, and the control coil with a positive larger 
temperature coefficient of resistance connected to one pole of said heating element than 
said heating element, In the autogenous control type ceramic glow plug provided with the 
electrode extraction metal fittings connected to the other end of this control coil, while 
forming said electrode extraction metal fittings with a rigid body, By having accommodated 
the terminal area of said control coil, and this control coil and electrode extraction metal 
fittings in said metal outer cylinder, and having fixed these control coils and electrode 
extraction metal fittings to said metal outer cylinder via the insulator, Since a control coil 
can be united with a ceramics heater, an assembly is easy and cost can be reduced. Since 
it is a structure similar to a conventional autogenous control type metal glow plug, common 
use of the equipment for assemblies can be carried out. 

[0087]According to the invention according to claim 2, said insulator is a heat-resistant 
insulating powder object in which it filled up with in the metal outer cylinder, and 
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densification was carried out by swaging processing, Since the control coil was fixed in the 
metal outer cylinder via this heat-resistant insulating powder object by which densification 
was carried out, the endurance of a control coil can be raised. Airtight maintenance of a 
control coil portion is easy. 

[0088]Since said control coil has been arranged inside the tip part of said housing 
according to the invention according to claim 4, a ceramics heater can be miniaturized and 
overall cost can be reduced. Since the distance of the heating element of a ceramics heater 
and a control coil can be detached, temperature control nature can be improved. 
[0089]According to claim 5 thru/or the invention according to claim 9, the electrical link of a 
control coil and electrode extraction metal fittings can be ensured easily. 
[0090]While insulating ceramics, the ceramics heater formed with the inorganic conductor 
as a heating element, and this ceramics heater are fixed in an end part according to the 
invention according to claim 10, In the ceramic glow plug which the other end side 
equipped with the metal outer cylinder fixed to the inner hole of housing, the resistor 
connected to one pole of said heating element, and the electrode extraction metal fittings 
connected to the other end of this resistor, According to the resistance of said ceramics 
heater, by connecting in series combining the resistor which has different resistance, Since 
dispersion in the heat generation characteristic by the individual resistance deviation of a 
ceramics heater is mitigable by having amended the resistance of the ceramics heater and 
having made the whole heat generation characteristic almost the same, Also when it 
becomes possible to manufacture a ceramics heater and is based on a hotpress by 
construction methods other than a hotpress, the yield of a product is raised and cost 
reduction becomes possible by reducing control items etc. 

[0091]While making the electrode extraction metal-fittings side of said resistor into a coiled 
form according to the invention according to claim 1 1, By forming a thread part at the tip of 
electrode extraction metal fittings, and thrusting this thread part into said coiled circles, 
Connect said resistor and electrode extraction metal fittings, and the bell-and-spigot 
position of electrode extraction metal fittings is constituted so that adjustment is possible, 
By measuring the resistance of said ceramics heater connected in series and resistor, and 
adjusting the bell-and-spigot position of said electrode extraction metal fittings according to 
this measured value, While doing so the same effect as said invention according to claim 
10 by having amended the resistance of the ceramics heater and having made the whole 
heat generation characteristic almost the same, automation of the whole construction 
method is possible. 

[0092]According to the manufacturing method concerning claim 13 thru/or the invention 
according to claim 15, said autogenous control type ceramic glow plug can be 
manufactured easily. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is drawing of longitudinal section of the autogenous control type ceramic glow 
plug concerning the 1 embodiment of this invention. 

[Drawing 2] lt is drawing of longitudinal section expanding and showing the important 
section of said autogenous control type ceramic glow plug. 

[Drawing 3] lt is a figure showing the procedure which assembles said autogenous control 
type ceramic glow plug, and the first portion is shown. 

[Drawing 4] lt is a figure showing the procedure which assembles said autogenous control 
type ceramic glow plug, and the latter half part is shown. 

[Drawing 5] lt is a figure showing the procedure which assembles said autogenous control 
type ceramic glow plug, and the subassembly in the middle of the assembly is shown. 
[Drawing 6] lt is a figure showing the assembly procedure of the autogenous control type 
ceramic glow plug concerning a 2nd embodiment, and the first portion is shown. 
[Drawing 7] lt is a figure showing the assembly procedure of the autogenous control type 
ceramic glow plug concerning a 2nd embodiment, and the latter half part is shown. 
[Drawing 8] lt is a figure showing the procedure which assembles said autogenous control 
type ceramic glow plug, and the subassembly in the middle of the assembly is shown. 
[Drawing 9] lt is a figure showing the assembly procedure of the autogenous control type 
ceramic glow plug concerning a 3rd embodiment, and the first portion is shown. 
[Drawing 10] lt is a figure showing the assembly procedure of the autogenous control type 
ceramic glow plug concerning a 4th embodiment, and the first portion is shown. 
[Drawing 1 1] lt is drawing of longitudinal section showing the composition of the whole 
autogenous control type ceramic glow plug concerning a 5th embodiment. 
[Drawing 12] lt is a figure explaining the combination of the ceramics heater of a ceramic 
glow plug and resistor concerning a 6th embodiment. 

[Drawing 13] lt is a figure showing the assembly procedure of the ceramic glow plug 
concerning a 7th embodiment, and the first portion is shown. 
[Description of Notations] 
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2 Housing 

2a The tip part of housing 
4 The inner hole of housing 
6 Ceramics heater 
8 Metal outer cylinder 

8 f Narrow diameter portion of a metal outer cylinder 
8 g Major diameter of a metal outer cylinder 

1 1 Lead (anode side lead) 

12 Electrode extraction metal fittings 

13 Control coil 

14 Insulator (heat-resistant insulating powder object) 
62 Insulating ceramics 

64 Heating element (coiled exotherm) 
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SftTtrV&. Cl£DgaffJffil^-fe7 5>y777"D-7 0 7 7* 
ti, ^tt£7*P-777*<05fcSSSKIEgU 

[0 0 0 4] MteSa^JPM(^-fe7 5 >y777*P~^7 
i^ft<> 

[0 0 0 5] ^<Daa$fJ®S<0-b7^-y777"P-7' 

If, 1f P»a^ 59-170620 ^^^lc«, mM* <M 
^SSLfc-tr^^'y^Xfc-^^ftR^fgi 

U ^©-fe7^ -y77t— 7lc, Wffi®.*) tiils&MM* 

M7->*>7*©rtgl5?Li3J;a*ftJgSy1-fSrttcB^ 

ie^tt©?c*^ (#77) wfBS&JSUP'r^ 

[0 0 0 6] HW6 0-1 9 6 1 6 4^4i«t 

tt, SHAft (5U»n-f;l/) ^S^bfc-tr7 = >y^7b- 

cne *g$t y - f t «fc o t h Jt b fc«fiE6^2S$ nx 

40 V3o 

[0 0 0 7] l#Plf 4-2 5 7 6 1 5*f£$glC 

lcS^bT^1i-b7 S -y 77(f tlSL/c*7 5 <y 7 
xt _-5,^.^ ftJli{y1.^/^bT/^7> J >'7*^i:H^bfc 

[0 0 0 8] $fc, #r^6 1 -2 1 7 6 2 3^ffilC 
(i, ©B1i-b75>y77<D^a5i:^J®gl5i: ; *rit?'JtlB 

A LTtfrtEJH»aPt««E bfc^fiK^fae? 

so nrv-'So 



(4) 

5 

[0 0 0 9] 

imumfc t * 5 1 1 zmmi mzm i *; £ tfsg 2 <o 
am (wuhws 9-17062 o^, nmm6 o - 1 9 
6 i 6 4*i) Kmmztircttfflmm-t^^vtxfv 

[0010] * e> ic Mien 3 *><fco*!fs 4 o^$g ckm 

¥4-2 5 7 6 1 5^, ^FBflB@6 1 -2 1 7 6 2 3#) 

li, »Jft»fcWfP»i:OI!lloffi«i^K.4:n , fv §3 
-r;l/^iaS-T5^/cit-fe5^ -y fc-2<Dfi;£ tfft < 20 

[0 0 1 l] *^ti, MfaM&fi?&-r 3 fc 
f 3i:i:fclc. 4*tt^fi<» »S±«tifcgB*JfiS! 

[0 0 12] ■fe757^X7'a-7'7ym -t 

[0 0 13] <:ti£><D*1ifci\ t^S-yi'^yn-^ 
<DP«gST*fe5*V 1$fc % -tr^S-y^T.^'o-T'^Efc 

«££ft&*ffitf&i 2vr-st), $/c. g^ns^ 

tf/Jvf^fcttS AftWB^c i:*^^?), fiJtftlSff 

*wc\ cft&©tf&o*©e*£C«ffifpM8©£ft 

*swi!!-r*cfc««if«ic«Lv^(#^iaiii3y**. so 



ttffl 2002-206739 
6 

[0 0 14] *CT\ »5t757^X^D-y7 

© c i: #-fe v 5. <y £ 7. - :/ 5 ^ n - 75 7 

$fc, *>y hyixXI^^fflLfc^ct, m^OS 

[0 0 1 5] ftoT. fa©«Wtt, MiBPS^^-rs 
dBtt-b 7 5 >y ^ X 7 ^***iffi-r 5 c 4: * g « i: 

[0 0 16] 

[^M*^-r-5/cA6<o^g] 1 

Wlc^5gaW^O-b7^ -y^X^a-y^^U IB. 

7^7^X fciiimt'M 5 «y ^ X 

ti-^i:, ccD-b^^-y^Xt-^A^— ^gPrtlcHS^ 
i: i: ffi^a5«l*V\»7 y^^cDrtSPTLtS^^ 

LMtm/ctOt'Sot, 1tlc, iWBaffiffi^ttl 

43 «t t>* «: (opm =i << >\> t mm®. vmL&mt nw^.^ 
[0017] $/-c> m#m2icsd,WL<D5tmtt, tamim 

[0 0 18] W#^3tc§2^^ti, buI2^R 

[0 0 19] Sfc, ^«4lc!2«<D^tt> BOSMflP 
C t Z ftW. £ ? % fe <0 V & Z> o 



7 

[oo2o] $fc, m$v%5\c%zw.<omii*> Bute-b^ 

ft L T Si! L C i: * *f® k t %> fe © T'& £ o 

[0021] sfc, ^«6tciBSc<o^a, mmm 
[0022] sw<9mciB«t©f£0J3«> awafx 

fftt 9 til b£H© « 5 C k TanEWffll 

[0023] $7c, w*«8tcfait©^«, m&nm 

[0 0 2 4] £fc, J8*«9U:KiR©f8Wtt» WEfJW 

Miewn® 9 ffl b&£©$fc*»%»x brsaa bfc c t 

*tf«i:-r*t>©T?*<&. 20 
[0 0 2 5] IM&Hi OJcia«©58Wtt. IWi 

ttt75-v^X fcfSfttti: bT ©*&»*{*-«&« bfc 

K»»*nfc«$i#i:', c©»fiW*©fl!i*fc^**ifc 
fcfcvt", fll2*55y#Xfc— *©gJriffiK:jSCT\ 

T5<lk£<fctb ■fe55***fc-5'©fflKfMfc*IEb 30 
T£tt©iaiftHftt* S £H - b fc C i: * «H8 1" 3 1» 

[0026] $fc N M^si 1 fc8aE©f69i«» 85*114 

-b^ 5 v *X bT©&®2»**T*JEfiStbfc-te 

£9, ttE»fifti:«»Rt)ttJb4Rfc«»«U 

o, *ra9fflb&ft©feUiM^«*SH8Rraifc«J* 

©fila«*»£U coWSftKjSCTiWMSttOtH 
b£fl©fcb&*{ij®&iig - f3J:i:fc:«fct>, t7$7 

* X fc- * ©gft<S£*$IE bT£tt©3B!M*tt* B 
[0 0 2 7] 2tfBS©%Wtt. f»#« 50 
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1 0 SfctiH^JS l l lcf2Sc©-fc 7S.vt7.7a--/y 
>?Kts^X, tuie«@^ 9 fti b&ft*M{*fc «fc 9 ^$"3" 

g|fif«5 <fc tf WfflR 9 ffl b£H*. tftaXC 
ttl»u:B£ b it c k t -T 5 t©T'S 3„ 

[0 0 2 8] £fc, 3 lC|ee©fgB^i, BufBH 

$.XR 1 ftt>bffll**9©t^"f tiA^k:IE«OSa*JWS© 

T, *Jj|^^;l/©— «£HK*fr&***TO9HJb&ja 
©-ttfcSSR-fSfcfcfefc, MKW»ri>r;l/©flMS*fil 
SB-fe^s-y^xt— *©— 1s<r>Wicffl$iir%>2M£> Su 

I e-t 5 5 -y * x t - * £ MC&Miftffrt mfflsi" s x 

We«lll3>r;l/i3 J: tf«ttiR 9 til b&n*&JiS8Wifc 

So 

[0029] zrc mam \ 4 ts«©«WK«58Ufi 

^gti. JfflE«W3^rt>©-tt*-fe75v*Xfc--*© 
-£©<S&dgM-r C©-t^5-y^Xk:-^ 

iSi:«Si5{»)l±ib^©-^Sic-rsxgi:> busB^ 

k, rtgpictufBSJffli^-i'^kBijfBSSSfOmb^Si:© 
Sitgi5A^^nTV^BuI3^SSWti©n^a5»^X 

x _ ,^ y ^ JqXtC X K> 5 C t \C £ K) , BUf B^Jffil 3 

^/l/fc J: D ffi bMI££JSISftf§fK@£3~SX 

S k ZMX.fi r> c £ Z m Wl t T % t> © X*Sb 5 „ 

[0030] %fz. mam \ 5 \cmm<DmiK&%m& 
m^ti^^m^x\ {M»3-oM3«fctf c ©wan 

9^S^n^iii:*1f^kfSt©T*fe?.o 

[0 0 3 1] 

s-fe^sy^xt-^sa^o-^^ (^^f 1 T- 

jjrf) ©«f»r®0, 0 2ti^-©Sgl5©fi£A0T*$)5o 
©•t 7 5 >y ^X^*d— y 7 ^* l ©'^^ 2 ttStfn 

jnt^s. c©/v>s»4?2©rt»?i4©«p*a»4b 

%H^-T5@©£®1^> BuIB^a54 biOfll^crtS . 
©Atl^ffgSM aA^^^txTi/^o -trv^-y^Xk 
-^^@^^n?.4'SgP4 a©£?3fc:&g-f 2>BlPg&4 



(6) 
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[0 0 3 2] H<fflB/V>S»^2 0rt»?L4 (fSft-frOlfi 

[0 0 3 3] -ty^-y #6«, ^<D2tafcgB£$ 10 

fig-T^-fc^ -v ^7J&li{*6 2<DiHffilc. &WkiH&m 

?K il©5H»»6a^, BfflE&ISSttW 8 09tM 8 b 

^S^ISi8rttCffA?nT*Jt), ^©^S6bA^ 
S@51-lii8<DrtgPtCfitgLTV^o Z<D$m<Dfc 

[0 0 3 4] 1912*7 5 6 ©l*i8«cS»& 

stiT^*3-r>i'tt5BiM»6 4©-iai 6 

4 a 2)\ ^SS^tsi 8 (DrtgPfJlT-b v 6 

'4«DiE«W*S»6 4 b«, -tr^^-y^XH-^6 0t9!S 
&3|ffl6b<lHc#tfT*5tK t7$7^Xt-^6^ 30 
gPTIElgffifl'J-FgU l a KSSRSftTl'' 

5 0 (KDiE^WJ-K^l 1 N il£f:fc:«N i * V 
*<Dlfc®&fr ?> & o T V ^3 o 
[0 0 3 5] .mEEWB!iy-F«l l©-4ftl 1 a£-fc 

£flMHB 6 d K U - K«RftW-?L 6 c ZBfS. U C <0 
U - FWWf *HL 6 c rtKWE3^;Ptt»J»« 6 4 OSS 
gi56 4 bO(Mffi^ffl«^Tt5<o ^LT. ZIOU-F 
Wmm. 6 c rttCiEWJ - F$ 1 1 ©ifeSWU l l a 40 

WVI/#8&I86 410D6 4 b^IEMJU-FSSi l i: 

[0 0 3 6] t7 5 7^7t-^6i?)a6 bfr&KD 

-on 3<o-i^i 3 aicga^n-r^So cowwn-r 

;bWc#t^ct<OT*S0x ^<£>— 8&1 3 a#HufE<DJ:-5 
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§*^DHlt#^l 2(D-iSgPl 2 a<D<i!lffitC7 t /tf«y 

[0 0 3 7] M&&%Mftffi 8 tt, -b5 2 

^ffl!l<D7vSai58 g££1-3KtttJ£tf£LT}3rK C© 

A&SP8 g(D&4gBP8 c*V^^y£*2<Drta5?Urtk: 

i^^nti^. d <D;£SKW5 8 4>.hgg|5 8 f rtlcti 

HU^(0<fc'5t-b7S>y^Xk:-^6A^@^*n. 

8 grttcti. WElWW3^;H 3*J<fct>"Cl(D©J®n^;l/ 

l 3£*I®DtHL:£m 2t(Dmffi&l 2 a, 13b 

tfiRg£ttT^So &H«*MS 8 rt<D, MtP3W;H 3 
fc«fctftMP!lt>ltiL&*l 2#iJX^£ftTi/^gltfK>JS 

HK«, BHMtttW»»*^x-s?y^iK J: Date 

mitbrcmmwi 4^«^nr*iD, c©i&^(*i 4 

[0 0 3 8] tmUm^-C^l 31J, £«©fl.ii8C9* 
ggi5 8 grt<0'hSai58 f (■t55-»*Xt-i'6 

2taS^nrc«®T*(i. ^'7v ? yi7*2<D5 , c»2 aft 

[0039] -igasi 2 att&mmftuaiHx-iEMmv 
-mi 1 tc@^^ nfcmii2tt@^ •? m t^* 1 2 offl 

fflgpi 2b*V &g»^«8*>6>MBl!:^WbTfe»), 

CcDiffigP 1 2 b fctttttttttt? 1 8 <D9iffi 1 8 a ftVVy 

[0040] Mai<o<t , 5^-fe^^ , J'^x^-^6t5J;t>* 

^JBSy1-fgj8AVN^>?y^2tcH^*nT*50, c<0*c 
f§T\ yl-SPSM^ 1 8 (.m 1 £>ftS) <Dfe 

ess 1 8 b®ifre>i/-;i/gB# (o u y?) 2 o3o<tt;p3 
*« e> 7 -y v' ^<d^^« 2 4 #fi£o£ n, T;U s so 

t 7 h26 ^^i6#lt -5 C t K X <0 %mzr >y 5/ a 2 2 £ 
H5£LT^5o SufB^'?^^^2<OrtgP?L4(D7vSSP4 
c«> /hSSP 4 b fBtf-f-'tffi 4 f IC^o T*5t»v S/- 
;1^5^2 0*il<Ox-^S4 f t^T>a2 2t(D 
raT*Ejg-TS<li:lC«fcD. M'>v f >'^'2©rtgPOma^ 

2*. /\9 2 SCfcK J: •JHS'T 

5di:feT*#55b^ fifrE7;l/SS^--y> 2 6T'@^-TS 
[0 0 4 1 ] flU ilflWaWff? 1 8©@^«iitt. M 

TtfiV>o #12000-08 4 6 5 9WC 
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mK*?rnmfflfr i s tffffl-r s»«>mw- f^ 

[0 0 4 2] CLtO«J«lC**iailllfflO"fe55vf 

■t^-y^T.k:— *6frkBiO 

Mfpn^H/l 3i:SSKtiaJt#Rl 2htf, &JB§m 
,1: tf •? tfJ b£S l 2 jb^RS^K 8 £*EW b 

#<|tsftT^S©T. z.<o?u—~f-y? l ©ffi&tf 

[004 3] Sfc, ■b^5<y^Xt-^6i:i&J®i3w';l/ 
l 3 fc*-fttfcbT^*#. ■fc55y**fc'-*6©rt 
gpic$ij»3^;l/ 1 3*ffl*j^£t^©*i*fc8fctK 
Hgift6 4 tSflfflln-Ol/ 1 3 

'rictwe**© - ?, iafifflWttft^flinTi/r*. bfr a 

[0 0 4 4] S6K» SR2/-.XrtK:»»tt»StlW** 
StfSftl b T ^ 5 ©T\ &RSWM8 8 */ V>. S» 0" 2 lc 

3^;n 3*> mwmm^^^-^y^^^ 

»>a«SfbLfett»ftl 4rtK@£bT^5©T% SUSP 
[0 0 4 5] IflEHK 0 2. *J*tfH3*Vb 

oass® 6 b ntzsEmm u - f*hk 

tttt?L6 etc, Wflra-fjH 3<0-ffil 3 a tCjgS (X 
#>yh$8) LfcIEfiHay-F*l 1 (Ni&SfcfctN 
l*y*<D&®m ©-SSI 1 a£!?AbT®n?tttt 
U MflPa-OH 3©flS*l 3 blcRijft©WSI&9ttib 
&JU 2^SbTffliL(*^BE^i> (0 3 (a) # 

io „ z.<Dm&<oBmx*&. awa-on 3 ©son 3 

[0 0 4 6] ful2fflji&tbT<D-fe7S'y?Xt-*6 
OD/J^SP 8 f rtlcfflAU In ^MltT'^SS^ 8 IC 

n*ttmc<fcS8£bfct>31T*«, 03 (b) IC7K?& 
b 1C, ffl» 3 W JM 3 fltftM^ff 8 0 *ggP 8 g |*i <D 

/h@a58 f ^oicasbT^o. ^h\^<omm^^^ 

13fc«fflRDffiL&ftl 2fc©8Sl®Pl 2 a* 13b 
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fc&jRHMI 8ftfcttBLT^*. 
[0 0 4 7] ddT, t7^7^Xt-^6^IS^ 

m 8 ic a *? mf k <fc t> T@£-f 5 »^offli¥ *k ^ 

jES«U-F*1 K WWa^OH 3*.fctf*®R 
DtHL£Rl 2*SWLT*«-fc95y*^t-*60 
Sfi&tt (0 3 (a) OttflD ©iHffi6b±fc, $#£3 

££Rglttiii8rtK&£bT-fe-y F-f5o cnK«fc9& 

n^o *bx, to^bTP^tf^mifb-b^^-y^^t 
[0 0 4 8] tt«©*se» mm&ft<o&M9ittfta 

ffeR«J1-W8©*a»8gll©IIP»8d*»6, H3J 
®3^;M 3i:«®5f0aib^l 2©-«««R8«<t- 

*5/T (MgO) m *^*-rS (0 3 Cc) « o 
B^tt^^l 4*^«bfc^ 8 OBBP 

gP8 df*ifi©«K*«iRDH5^T'>-^Stt*i 6^}fA-r 

2>^K1 7^5S^-TS (0 3 (d) #!$) o 

[0049] ^tc &MW«8©ran»8 drt©sia 
i 7ic =fi»«©^-n«»i 6 (->^y^, 7-y 

r^ii) ^jfx-rs (0 4 (a) pm o ^©->-^ 

g(5M 1 6 «&JRSnffi 8 ©FjSPSP 8 d icfflATi. C t 

SROtHb&^l 2*^RH^fS8©^iBK:tttt't5«l 
i:«:K±t?€?,o *©ft» ftfta^H 8 ©«W**LJ6 
T (0 4 (b) <E>ft^§8 e#58) hOIE'>— 6«« 

[0 0 5 0] 0 4 (b) £j^-r<fc5fc, *K«^«8rt 

1 3fc±tfCOW»3^H 3i:*<i^t)aib^Sl 2 
i:©g^g|5 12 a, 13 bfl«B0S«*lTl»^*4«WMi 

8«ASa58g5:. xx— i^y^tant^ctK-i.*). 

x—>*y ^Jraxit «fc 0 ^RS^tSl 8 oASSP 8 g <o9\m 
c t K <fc 0 > Wfttt«li»» i 4 fcffiffififl: 
bT, «l»3>r;n sfeit^SS^OWb^Ri 

inw 8rttas-rs (04 (c) #») . .« 

[00 5 1] WECi^tXx-^yyiinilcJ:*)^* 
50 «JMB8lcBKE«nfc«BR9iab4*l 2©^SWW« 



(8) 
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gp 1 2 bfc, nrnmSftfr 1 8©-S$ l 8 afc'Vy 

a-ow 3, nmwtr>mL£mi 2, ttausflws^ 1 8 

H) ftgPJ&MiiS? 1 8©^7-f U"g|iffl<r)teCgPl 
8 b{8P£$fclcLT, A9f^ZOt75'yj'Xt-> 
B^tiSgp (Hi©£JS) *»6rtaHL4rtKJPXU E 
A. *fctt» P«7tttt (&P-7tttt) 3fc<fc*>fi£f 

[0 0 5 2] pfl2-9'^7-by/'J^^ , >->*>'^2tcH^ 10 
LfcfctCfct, *MPS««?1 8©*^fc£gpl 8 b 
7b\ /^^y^cnftgiW^aiL-Ci/^o iKDfcCgPl 
8b<D4M9£x fS^oidtc. ~>-;UgPM (0U>7*) 

2 0*5J;O*P3lS«O^^' > y^a2 2ttt&bT, >vfrS> 
y7*2©rtgP?U©AggP4 cfttdfAU %C>\C%<D 

(07-7 h2 6*»iMfrtt"rBJ£-f3i:i:K.fc!K HliC 
^-f § B$fJWS©-b 7 ^ »y 7 7. -7*5 7* 1 

[00 5 3] K±OJ:5K:*JR«^iai80rt'»fe:«l»3' 20 

nttA^a<. tfc* /N<>>7>^2tcffl*iitfgpa^at) 

[0 0 5 4] 06&^L08(i, H 2 ©fifiS©J£jS£& 

5 g BIHWS!©* 5 5 v * X JfP — 75 y 1' ©ffi£*¥J6 30 

<KDHfiS<D^ffiT«^ -fe5^7 
^xfc-*6t£liimi§8, *5<fclttr-7 5 7 7^fc- 
jreosW/l/ttRJftffte 4<DIE@lftJ6 4 b fclWWn^ 
1 3©8ggPl 3 a ^Srl^BfKP^ftttLT— &{fcL/c: 

ft, tm^^ 1 3o« 1 3 c icmm^Lom^m 1 

-Y;H 3 O-tr 7 ^ y 7 X t: - # 6 ^©S^flJ'OiSgP 1 3 
a £®g 7 , mfie^ 1 <DMte(»fcWi(OiEffiM V - 
Kt»l l^R&L-T, 3%fi8t7^ < y7 40 

XH-^6<DP^;V^^*6 4©IE@ffi!l6 4 blcftft 

[005 5] -fe^Sry^^fc— *6fcfilW=i-f;H-3* 
itf^StttSS^P^tttt-rsKHCtt, ^757^7 
fc-2 6©fl-/gl;:, /V75»y2^©H£fll (06<O± 
gP) K*ggP8 g*'^$£nfc£«§{tt®8cQTgP (>J> 

ggps f ) *fo&2&rcvmT\ p^wtiSJi (0*-e 

ic, ^^P-f/W^V^feP^^-tr-v hU i^®6 
bfc«J«*ftfc3^rt4K?H»li^ 4©Effifil6 4 btffl 50 



a£l$AU BT^OlSS (0Rtf9OOg) KiOf&U 

1 3 <DftM t <Dm<DffiM K WLtl&frmft £ P 7 ft £ tl 
5 (06 (a) #88) o 

[0 0 5 6] C<D$lfig<Dj$iT-te> 06 (b) 

lC5s-r<fc9(C, ti^OWLMl 2 (06© 

T4$gP) l 2 c*'bmc?Zttt>i,c, IMW3-OH 3 

©ffi^gpi 3 c (06<D±j§ggp) mwRDWt&s 

3©<hSP-r/M*gPl 3 cftycttgi^ytilL&mi 2© 

[0057] mr^t, wta^ i <Dfm<D&mtm&<oi. 

gPSHl 5 (06 (b) rt£S^14*63§8H* 1 4 

*?C«t (06 (c) , ^«^M8©P»iPai58 

d <D\n(mvmf£&&m}# 1 4 ^ 0 i^^t^f^ 1 
rzm&tz (06 (d) mm) . ^Bsn® 8 

cOF^PSP8dlCi/-;l/gP^l 6*lfAL/c& (0 7 
(a) , £S©W§i8<DSSSg|58 e*^Li6Ti/- 

;l/gp»l 6^ffiiSb^^<t7^-r5 (07 (b) # 
8g) o *Oft> &JRH^«8<Dwiia*:2aiJ8g*xx- 
i/y?1iaXt%Z- tfc& 0 Mf2-tr7 5ir>«->6tf 
l££nT^3'.bggfl8 f J;0fc A f >J fAgi:*^<t7lc 
iS-TS (0 7 (c) . 

[0 0 5 8] xx-^y7*ljpxicit)^Miiyi-fi8rtic 

a^«nfc*»R»)tai>^i 2 ©waMwyasp 1 2 b 

IC, ^gPS^S? 1 8<D-SiS 1 8a^7 hSS^li:* 
0a€"T-5 (08#H) o Z.(0^\cLXm^XTc^ 
•fT*.y~7 x ) (t7$7^Xt- £6, ^SS^®8, 

S<gKvfflt^Ml 2, ttSPSMtSsB? 
1 8H) ^BU^©<t7lC^ , 7v ? >7*2rtlC}f ALT0S 

«y ^X^P-77 7* 1 kMf235 1 <D^fig©^ffi<D7*P- 

IR 0 ttl L£ft 1 2 ©«/J^gP 1 2 d Wm^-ih 1 
3©/hgP-OHKgPl 3 crttlfALfc&KtamK&tt 

m^^v^«fc7t;:©MtgP^tTfeav\ coidt-r 

gPl 2 dtfftJffllP'</H 3<D/hSP^;^gPl 3 c^?> 
&tttil LT 7 CI £*®5±T'Z % <t 7 kl^:5„ 
[0 0 5 9] iI©llfig©^©ffiji^T't±, hu 

■b7$7 77>t-^6«:^B^y1-i§J8fcP , 7Mlt 



15 

-f Sidle LTt^S©-?. uVttlf&lClt. ■tys.v? 

b£^i 2 D 3 o -t 7 h tic 

(pm^jji 1 3ic&m2tirciEMmv- f« i i ) t 

con?Wtt£Sy*KfToT<^3<OT\ 2®(DuVWf 

[0 0 6 0] iHaKttU (KOflfigcOJgfgT-tJ, = 

7.y-- i yyfmJtfio J:5l;:bT^3C0T\ M^coj; 

[0 0 6 1] 09 tt, m3©HfifiO}g®lC^5gBW 
gJcO-fe 7 ^ V ? X - -7=7 9 1 <Og95cO«J$fc- <fc If* 

^Oftb^l 2<D9i&&l 2 d^Sffl< "T Settle, 
^•(D/hgOft^ 1 2dt, MWn-f/H 3<0*®g|H 3 
b^ifA-fSlfATLl 2 e^ttT^S (09 (b) # 

[0 0 6 2] CtD^fifiO^T*«, ftJSpn-Ol/ 1 3(0- 
1 3 a fciE HU - Fig 1 l*^46j§JgLT*i^, -t 
7 = •y*Xt-*6£&]S§!y1.fSf8cO/J^gl$8 f rtKK 
^■fSfcfcfcfc, Bul2iE@il U - F$ 1 lcOJ$g&l l a 
£-fe7$-y*Xt-*6co®ttW-?L6 crtlclfAU £ 

7^t-^6tW3^H3 0W®l3^7l/l 3<0IE 
SfUU-Fttl 1) tSrlfpffcia^tttt-rSo 
[0063] *ic, t> Hi t&A l 2 ©ftJg'h&gP 
1 2 dfcJg$£nTt^.S^A?Ll 2 e rttC$iJ8Sn-Y;H 
30DSS51 3b£JfAU ^coft, Wfi2S-Hfi(i<0^i: 

flflf 8 ODBHOgP 8 d ttificoffif f&^&l&ft 1 4 cOi& t> Rfc 
i/-;l/gP*Jl 6<D}fA. £JSSttfS 8 cOiggf 8 e <0 

frb*^ fcitfxx-^:y^itai<D&i*i£fT5o xx 
-iSyftaXK J: t> £JSSi!y1-fS 8 ©Aggfl 8 g zmmt 
SJl££J:t>, ti$!)HiU*i 2 cOftfficOSfflggB l 

(cVSC^NKA^ffttns. dOlligtD^r-t,, Suffix 

[0 0 6 4] 01 Ott, %4<DnM<DfcMlC&Ztt® 

ffiigjtO-te^ 5 -y ^X^*d— 7^9 1 coggfl(Ofltj£43«fctf 
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SOWa-OW 3 <D«1S® •? til b#^ 1 2~sC0g$Effill 3 
d^AilltcJiSLTfet), CQtffln'Ol'l 3c0ffii$gP 
13a (01 OOTiffigP) l> - K« 1 lfcftb 

T-fe-?^ •y^Xt.-^6£Dri'<;l/^^6 4£$&L 

tcvmx\ &mmnma<Dfflnm dfrzm^wvx 

(010 (a) . 

[0 0 6 5] ucofysco^flt, fflWMtcti, ffislB 

3 0^fig<D^i:|5lfillC, fflffluj/l/l 3«D-Sl 3 a 

10 Xfc-*6££«SyW§f8(D/Jvggl5 8 f rtlC^-TSi: 
£ t» fc, MfeiE»J U - F* 1 1 <0i$g& 1 1 a«7i 
>y?Xt-£6<D®ttt)-?L6 cftKffAU Cn?»-tr7 

^ -y ^ x t - # 6 it #a cai5i4S 8 «t tf -t 5 5 *y * x t 

[0 0 6 6] SSIC, lt8s?{»3mt^Ml 2Kli x ite 
. [6]<DKI?L1 2 f*^figLTS»). CO«ffi®t)aiL^ 
Si 2<DKil?Ll 2 f rtU-jiufeftJftln-Ol/ 1 30®ftL 

tHL^R 1 2 1 3 il^H^LTW^tcS 

20 ULTl^-So 

[0 0 6 7] BU^Oid^ — 4g 1 3a*-b7$77X 
t:-^6tgic-ri)i:i:fetc, «l 3d%^R^fS 

Tl/>§^gi3l 3dtC, *@K*3mt^8^S^Lfc 
8gil0^1 5 A(cH9Rltttfi«»» 1 4*7t*U & 

ssyi.® 8 ©Bfipgfl 8 d {m<Dmm&im®& 1 4 *® 

^<0^l/>fc^M 1 7ti^J«Wl 6*}fA 
L, 8 Oi^gP 8 e%*>Li6fcft, Xx-i/'y 

L^Rl 2fe^E^nT> ©JffilnYyH 3^H@B?t)ai 

t#Ri 2f:<o«mWS^BIIItctft>nSo t^oT, 

^1 2 toimuwmmte, ^±i6m&xi>^\ %tc. 

^*itaXHU$ fctiftlC*@® 0 tti L^R 1 2 CO 
^S^r^bi65Ci:co*lcJ;0^Jffli3i'^i 3 
OHiL^il 2£<DmitLtf}&WiZ'n : ?&5KLX$>& 
V\ ^-coft, MRs^l 3 cO*@® 0 tb b^* 1 2fr 

40 [0 0 6 8] nWM*)tiiL&mi 2©ffigi5l 2g 

ICftgffi&ffi? 1 8<OffigP 1 8 a £/W h jggt <fc 
i^b, ilco+>-^7-b^yU^^'7^>^'2rtt}fAbT 
@^ b T g B®m$Hl 5^-y^X^D-^"5^1 

[0069] <KDmte<D&M<D®M.^mu. mmutti 

L&mi 2<OHji?L l 2 f (cttSROtHUSy-Klll 
O^SAbTa^fS^TN S3cO^SScO^® (09) 

tcifift(bTV^jb\ 3 cOHfigco^lST-Hu ^HSyl-fSi 
ScOrtHPT'WS^OHJb^l 2©}fA?Ll 2 etciflffl] 
50 n ^ ;H 3 (O^gp 1 3 b A~T § (tH5:tT d 0T\ 
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ttfNbilfis C<DmW(OBMVlt, W»3>f/H 30- 
S$l 3d£g< LT^MS^ff 8<DnSPT'*<15{OWt 
&J|1 2 0RiI?ll 2 f (tyc}fA-f30T\ JfAfRS^ 

<flitss±^pp.iT?&*o 

[0 0 7 0] ftfc, co»4k:||jfiojBJ8T?a, MBa 

<</M 3©*K»1 3'd*ggLT&B«ttW80tt#$ 10 
fcfcgxT, 9J0U-K8*IW»=i>i'>l/i 3 0«gPfcif§ 

[oo7i] hi mm 5 otmo^tticftsiBmp 

SO-t 5 5 >y * 7, - 7" 5 ^ 1 ©£tt©«J«*3Vf« 

o „ huIs^ i ©nisojfctio&jsafl-w 8 * 

■i \*j V V 9 2 0$ AflSffifi * T*@ fi L T , SiJffll^ ;H 
3 */vfr 5?5> 2 OrtaWcffiHS-SS «fc 9 K t tz & Of 

[0 0 7 2] £<Dmife<0&&T'te. /s^i/y^'2<D^ 20 
?L4 04)BH>1>»8*HS-9-S*SaP4 a*. m«7^> 

ifze^mmicmn, xmim&Ltc&m$mffi8 

<D Aggfl 8 g 0SSI5 8 c *s d 0<f&S3 8 a ftycJEEA 
U S/ctiJfALTS^LTl^o ZLXfflW^-f )l 1 
3 0-4$ 1 3 a tCtt, fil^IEMI 'J - Fig 1 1 0-fc$ 1 
1 b*8S«fc-fc»)H£U IE«fHU-Kttl 1 Offiffi 
1 1 a£-tr^5 -y^Xt:- ^6<Dn-r;l/^%^6 4tc 
&HcLT^-5„ ftoT, SdWn^H 3&, t\fjVy9 
2«DrtgPWcfiiSLTV^o ^0{&0^>&fc<£t>lg#if 
T^H«HufBm.l<0llSiS©^i:ll«T'S-5o 30 
[0 0 7 3] MfEU 1 OlIOfiT-a, fflW3sfA> 1 
3aV^^>y2<D5fci§ig|52 alCfiIt5Mf$ 
£Hfiftfi8 0fi2£$S<T-#?>0T\ Xx-^y 

^iomoinHttiSi/^ *j®3-r;i/i 3A ( t757 

?Xfc-*60fi&gP6 a tCjfil^fctf), ^gP6a<0^ 
*K iaS^lffl<DS^ttAMI<^5tJ^nA^S 0 utile 

&<&</^ fflW^Jjl'l 3m5'y^XK-?60 40 
<£S£<^2!j3ltff#e>n5o If! 5 ©HS&0JS 

[0 0 7 4] 01 2HU ^6<DHfigOJg^i:^§-trv5 

*). £#(Dm*iiia®Tzi)\ wmm i ~m 5 t^-rm 

10fl$0J&fi0#i$£{J{£ll-0^$£*rLT^£o 50 
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fe^HfiS©^T*«, -fev5'y^7.t:-#6 0fg^ft6 

40-750*1 (is) fc«ffii*DaL&fti 2 terns. 

Htpn^i 3*/>ft$-&5iii;JcJ;t)gaSfiS'Jai* 
-f>H 3*ltHicttttU xx— s^yicfc^T&IRH 

[0075] cegMe&tifreit. mi ze±ffi\c^t 

iSK, g&Sfflnfil (R' K R' 2, R' 

3, R' n) £*rf3jg£xftl 1 3ZM&mmLT 

-fe^^7.fc-*60g$tfil (R K R 2, R 
3, Rn) K&CTM!2^&<Dfimftl 1 3 0?^ 

A>e,ai:©fitn;ffl^wr5ffistf*:i 1 3^muhr, c 

1 13^^^Lt*5 0, -Stt^S'yi'Xt- 
* 6 eft®&eiE®W'\etm& 1 13aA\ ^-LT, 
flMSfc*fiBR»>ttiL&ai 2^0^8151 1 3b*^^ 

[0 0 7 6] H5I2-tr55-y^Xt-^6i:gfiifti 1 3 

let , ^mt^emenmic i Offl^iTS c h^r- 

(RK R2, R3, Rn) fi^SJa 

{B (R' K R' 2. R' 3, R' n) ^rfr-TSg 

Stttl 1 3£S#!U zemfiiWl 1 3©-Sl 1 3a 
^-b7^'y^Xk-^6©$WJ?L6 crttcJfALT, 
t7 = 7^Xt-?6©» (01 ZX'im^^ 
BS) <DiES(cffici^#(tlcJ:>7SfiSU fiSxftl l 3<D 
ffii^l 1 3btC. R!l#©«ffiK 0 ffl L^* 1 2^}ggL 

[0 0 7 7] ^JSS}^8<Drtgi5»CW^ft«e^ 
1 4£3fcWU ^SSyl-ff 8(DBflPa5Ki/-;l/gi5tf 
1 6*}f ALT, Xx-^y^*inl*fTi/\ ^JiSrl-M 
8 Oyl-g^SiM-r 5 £ £ K «t 0 &J%f£ifi&gMfc 1 4 

mmitbrmiWi 1 3*5«tth*»®®t)tiiL^i 2^ 
1 2 eft®meiQffl 1 2 b ic^aisa^r? 1 8 ^a^-r 

i*i 1 3i3cfct;yi.gpg^?i smfrt>tt%y77*.y 

>\w>?2efa&ii4icmm?%o 
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[0078] HufE<D<fc3K3i i <Dm.M<DBmtmmm. 

MlCfSbT, SfcS&Sifii (R' U R' 2, R' 3, 

R' n) ZGtZmi&l 1 3 05-&^5-0©a 

fiiftl 1 3£>IftbT, ■fe7 5v**fc-*6kitjljli:' 

g&it -t^-y^xt;-£6<D&St<IM 

■pT> -tv^'y^Xfc— ^ 6 0SfitM (R 1, R2, R 

3, Rn) ©IfSOt^OTJ-f Sfc&lC, f¥* % * 

>y h7V7X?£lcJ;»)-b-7^ >y^Xfc-*6%S!jgf £ 10 
&g&&ofzti\ *>y h^UXI^J: 9 fe{g37. hT% 
ffi#£Xi£U: <fc t» -tr 7 ^ -y * X t - # 6 £§5!ig"r 5 c 

[00 7 9] *>y h^bT-X^tCtO-t^^-y^ 

ajb&mi 2 ^(Dimcifi^dgJnft 1 1 3£gN*> cm 

[0 0 8 0] 01 3(i, ^7<DH5S<D^l^5-b7 5 

T\ 851501 2tc^-T||fiS(D^t:tt, fitfffi (R' 
K R' 2. R' 3, • •R' n) <DW£Z>W&<OU 
;Mflg*xttl 1 3*fflMLT*5t, -tr^5>y^Xfc-£ 
6'Offl^oa*tfflSK«CT, B5f2fiSif*l 13<D« 
fr£ilftb/cg£xftl 1 3 £ffi^fc>#TItty"iJK&l5E-f 

(*J@U3^;l/) 2 1 3£fflV\ <I©glnft2 1 3tCg^ 
T3«@$?>tHL#ft2 1 2 0g^fitg^S-rS«lt 

[008 1] d<D||J6O0ffi<D-b^S > y^X^'a— ^7 
^UCfflV>P)n5fi*T[i*2 1 3«, n-</Hfcgfl2 1 3 e 
<D-S${c, ^7S<y*Xfc:-*6<Dfg$tf* (0^-tf-f) 

<DjE®w\c&m-£nz&mffi&2 1 3 8*slt«d, 
fis^o*^ *) & b&s 2 1 z^tmmte^jfrim 

2 1 3 eOJStC&oTl/^o — «@5J?>tfJb£* 40 
2 1 2<DgJift2 1 3^tD^{HlC»ifebgp2 12aA' 
^fig^nT^O, u<Qfebgi52 1 2 a£ffiSxft2 1 3<0 

3-<;HJcg!5 2 l 3 erttfcb&tyc: gfiti*2 

1 3£«®$!?aib&ft2 1 2i:^a^u ^o«mw 

[0 0 8 2] c<0-ty^y!77.i7u— zfy-Pl £f§#i 
T£«£fCfct, J85i<*2 1 3(0-82 13 a*, 

^ = -y*Xfc-*6©Mc^fi££nfc&tttt?L6 c 

fllcffi At t7$y^Xt-^6^II! 

ft® 8 <D/hSS15 8 f iltftc^-bT, D-7f^t*f SJli: 50 
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KiD. ffi#if*2 1 3fc-b75*y?Xfc-*6<Df£$it$: 

Xfc-*6i:lginft2 l 3<0&St<B£iJ£-f5 (01 3 

(a) #88) o 

[0 0 8 3] &JR8ftfgr 8 OMPaJ*^*ftffi 0 

tttb&*2 1 2cD^abSP2 1 2 aW&JSAbT (0 1 3 

(b) <D9zW&M) s <I<Otabgfl2 1 2 a£g£t&2 1 
3<D3-f/HKgB2 1 3 erttfebjAtTo 15120 (a) K 
*tt3M£ffi*t«K:^fctf*Tfi6W*2 1 3^CO«@«JO 
ffib^*2 1 2<DtebjA&fcB£PSbTftgB&iaffi<D 
«Ji{b*ff7 (813(c), .(d) #80 o 
tBb^2 1 2©taU&#GMl*HBb;fcSL ^JlKft 

tS/-;WWl 6£ifAbT (013 (e) #BB) , X 

.x-s;y^aoi«fr5 (013 (f) PM) o xx-y 

> yipitc <t o &jRHftft 8 ©*gw 8 g s e 

fcK«t0, »«rtMftH«fK*l 4£Smjgft:bTgSxft2 

1 3j3£tfltSK9ttJb&A2 1 2££*«fl-fB8<Drt 

[0 0 8 4] C<OHfifi©JgffiT't, »C-b757^7, 
H-^8©ffi*xffilCtf€.0#ft^ofc^&t > msoit) 
ttib£*2 l 2©fcbj&#tf£B*iig - r5c:£fc:«fc^ 

j£<0<fc?£> *«y h:/bXXi££ffl^& <tt) 

fcbfccfcicJcOx «Jfto$e*!)a)i^±, ma^go 

ffliJi:S@K»3ffib^2 1 2 t<DmcW&\lC&1fi#2 1 

3 c©n*(o^i!W)«seic-rs 

[0 0 8 5] *^1C, B@?5It)HJb#M2 1 2*. -tr^ 
Sy^XK-^6lCgJ^nfcSttft:2 1 303^;Ugi5 

2 1 3 ert£feC&&C£lCJ:9£ti5&&£rt~SO 
T% X^ftOift{b^RlfllT*feSo *fc, Xx-y'y 
y K i D Safift b ^tfiltft 1 4 tc <fc o T , ^SSft® 
8<OrtgPT-*@8{0tHb^*2 1 2i:g$if*2 1 

«"r«j:5JcLfe©T, Jine>K#2i2. 21.3081 
tarn 1 ~si 5 ©iaio»JBo*jaT?«» SBSfjffliso-fe 

gtn:ffl*WbTt>2>^-lC, SiJ©Jg»[f**jfi?iJlcggib 
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[0 0 8 6] 

fc-fe^-y*XK-*i:, CKD-tr^-y^Xfc— 
fcnm. i) tti L£ft fc g afcJSP§9-b v S -y > X 

T\ ffl4tfSST?fc?>, ax b*M£"fS 20 

[0 0 8 7] B^2^IB®0^lcj;4a(f, m 

fc«t o shafts nrcmmm&mw&TSo k> . c ©ig& 

[0 0 8 8] fl;£«4lCieScCD?gWc<fctttt\ M 30 

gLfc©T\ t7 = •y7Xt-£#/J*;-f3;:i:#T* 

5 5 -y *x t-^tD^ii^tfflffiia-r^i/tosiSi^ii-r 

So 

[0 0 8 9] W^«5ftV->L»*JS9tcE^(D% 
Jg^ggtcfit^-f S C £ tfT't So 

[0090] £eac x m:&gi otc^©^tc«tn 40 

ttafltfe? 5 -y *x t mmt Lx<ommmnwx' 

Ik£ nfc*®K 0 a L£H £ £<ix fc-b 5 5 -y * x y a 



If BB 2002-206739 
22 

140lfe>ot*gji-r5ui:^T*t5©T\ *-y h:/U 
XfcW<£>I?£T\ -tr^-'y^Xfc-^gHg-fSilttf 

[0091] £ £fc, 1 1 fcEttDJtWfc <tn 

Lfc C J; *) x aufatH*^ l 0 KiEttOfBB 
[0 0 9 2] It*]Sl 3^V^bK^l 5tC|2fc 

m i ] *^©-^Bi©)BS^^sga©r#M-tr7 5 
[02] Huieea^s-b^^'y^x^a-y^^s 

[H3] «HEaaiWWS!-b7 5'-y^X^D-y5^*ffl 

[04] miiagasfips-b^^-y^xyu-^y^m 

[05] iKHEeaWWS'fe.95 "y^X^p-^y^ffl 

[06] mzvnMofcMicmzttftmm-tv^vt 
[07] mzomMomm^^^E.mmm-ty^.y^ 

[08] HuIBia$iJffllS-t^5>y^X^D-y7^ffl 

[09] m3<Dnffi<D&M\c&2>tt®mm* : 7 5.>y>? 
[0 1 0 ] m 4 vnmoBmic&z g aa»ni 7 5 -y 

gP**-To 

[011] m5<DMm<D&mic&z>ttftffl%ni : 7z.v 
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[01 2] 3S6©HStoJ^c&5-fe75'y*X^n- 8 

OV^TttW-raHT?**. 8 g 

[01 3] m7<Dnffi<DBf&\C&2>-b7^V?X7x3- 1 1 

fv</<r>mL^mt^rmxtbK>, ^om^^-r. 1 2 

[ft*f©M 1 3 

2 /\*?*jy? 1 4 

2 a 'V^yjTOftlMS 6 2 

4 ^^i/y^'<D^H *10 6 4 
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